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DUAL-TRACE OSCILLOSCOPE 


A MAXTEC INTERNATIONAL CORP. 


Normal use of test equipment and servicing of test equipment exposes you to a certain amount 
of danger from electrical shock because testing must often be performed where exposed high 
voltage is present. An electrical shock causing 10 milliamps of current to pass through the heart 
will stop most human heartbeats. Voltage as low as 35 volts dc or ac rms should be considered 
dangerous and hazardous since it can produce a lethal current under certain conditions. Higher 
voltage poses an even greater threat because such voltage can more easily produce a lethal 
current. Your normal work habits should include all accepted practices that will prevent contact 
with exposed high voltage, and that will steer current away from your heart in case of accidental 
contact with a high voltage. You will significantly reduce the risk factor if you know and observe 
the following safety precautions: 


1. 


2. 


3. 


4. 


5. 


High voltage up to 6000 volts is present when servicing this oscilloscope. Observe all high 
voltage precautions when the unit is operating with the case removed. Remember that a 
high voltage charge may be retained indefinitely, especially at the CRT socket and anode 
cap. Discharge high voltage capacitors with a grounded test lead after removing power. 


Don't expose high voltage needlessly. Remove housings and covers only when necessary. 
Turn off equipment while making test connections in high-voltage circuits. Discharge high- 
voltage capacitors after removing power. 


If possible, familiarize yourself with the equipment being tested and the location of its high 
voltage points. However, remember that high voltage may appear at unexpected points in 
defective equipment. 


Use an insulated floor material or a large, insulated floor mat to stand on, and an insulated 
work surface on which to place equipment; and make certain such surfaces are not damp or 
wet. 


Use the time-proven "one hand in the pocket" technique while handling an instrument probe. 
Be particularly careful to avoid contacting a nearby metal object that could provide a good 
ground return path. 


When using the oscilloscope, the ground wire of the 3-wire ac power plug places the chassis 
and housing of the oscilloscope at earth ground. Do not attempt to defeat the ground wire 
connection or float the oscilloscope; to do so may pose a great safety hazard. 


When using a probe, touch only the insulated portion. Never touch the exposed tip portion. 
When testing ac powered equipment, remember that ac line voltage is usually present on 
some power input circuits such as the on-off switch, fuses, power transformer, etc. any 


time the equipment is connected to an ac outlet, even if the equipment is turned off. 


continued on inside back cover 
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for 
B & K-PRECISION 


Models 1474, 
1479, 1479А, and 14798 


DUAL-TRACE OSCILLOSCOPE 


This service manual is intended for use by qualified electronics technicians only. 
To avoid electric shock, do not perform servicing unless you are qualified to do so. 
High voltages up to 6000 V dc are present when this instrument is operating. Line 


voltage (120 or 240 Vac) is present on the power input circuit whenever the ac power 
cord in connected to a live outlet, even if the scope is turned off. Observe all high 
voltage safety precautions when the housing is removed from the oscilloscope. Con- 
tacting exposed high voltage could result in fatal electric shock. 
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B & K-Precision, Factory Service Operations 
Maxtec International Corporation 
6470 West Cortland Street 
Chicago, Illinois 60635 
Tel (312) 889-1448 


Use this address for technical inquiries and replacement parts orders. 
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DIFFERENCES BETWEEN MODELS 


—— —À—— M ns we T 


SIMILARITIES 


This manual covers the service and main- 
tenance of B & K-Precision Models 1474, 1479, 
1479A, and 14798 Triggered Sweep 30 MHz 
Oscilloscopes. All four models use the same 
basic circuit configuration and most of the 
service information applies equally to all 
models, The major features common to all 
four of these oscilloscopes are listed below. 


30 MHz Bandwidth. High frequency input can 
be displayed with no distortion and high 
resolution. 


11.7 ns Rise Time. The fast rise time allows 
for display of short duration pulses. 


Dual Trace. Two waveforms can be displayed 
either singly or simultaneuosly. Chop or 
alternate method of dual trace automatic- 
ally selected by sweep speed control. 


Built in Delay Line. For viewing leading edges 
of high frequency, fast rise time pulses. 


Triggered Sweep. Level control sets the point 
of triggering or sets an amplitude that must 
be met to obtain a sweep. In dual-sweep 
mode, either channel may be used as a 
sweep trigger. 


Auto Sweep. Provides sweep when no trigger 
signal is applied. Automatically reverts to 
triggered sweep when a signal is applied. 


Versatile Triggering. Choice of CH A, CH B, 
or external trigger source. Selectable 
trigger coupling offers choice of ac, dc, or 
ac with high or low frequency rejection. 


FIX Mode. А selectable FIX mode sets trig- 
gering at middle of waveform regardless of 
LEVEL control. ` 


—— — —— — À—— 


High Sensitivity. 5 mV/div sensitivity permits 
the use of low-capacitance, high-impedance 
probes. 


Sum and Difference Capability. Input from 
both channels may be algebraically added or 
subtracted for differential voltage meas- 
urements. 


Calibration Source. А 0.5 V, 1 kHz square 
wave is provided to aid in scope checking 
and probe compensation. 


20 Sweep Speeds. Allows for calibrated time 
measurements from 0.2 15/ Чу to 0.5 s/div. 


Expanded Scale. The trace display can be 
magnified five times for greater visual 
accuracy. 


X-Y Operation. Channel B input can be used 
as the horizontal deflection (X axis) and 
Channel A as vertical deflection (Y axis). 


Z-Axis Input. Intensity modulation permits 
time or frequency marking from a TTL 
source. 


DIFFERENCES 


Unless otherwise noted, all information in 
this manual applies equally to Model 1474, 
1479, 1479A, and 14798. The schematics of 
the individual circuit boards and the accom- 
panying circuit board maps are the latest 
version available at the time of printing, but 
can generally be used for troubleshooting and 
servicing of all four models. А separate 
overall schematic of each model is provided 
for convenience. 


B & K-Precision continually strives to 
improve its products. Changes of a significant 


DIFFERENCES BETWEEN MODELS 
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nature, such as adding a function, are identi- 
fied by changing the model designation. Thus, 
the model designations represent the chrono- 
logical improvements upon the original design. 
The Model 1474 was the original 30 MHz 
oscilloscope based upon this design. It was 
followed by Model 1479, which had consider- 
able difference in mechanical appearance, and 
AM DETect triggering was added. When the 
video sync separator was added, the model 
designation was changed to 1479A. Most 
recently, with the change from a round to a 
rectangular CRT, the model designation 
became 1479B. 


More specific details of the differences 
between models are given below. Complete 
part by part differences are itemized in the 
parts list. 


Model 1474 is recognized by: a black 
front panel, a tan case, a flat handle, a de- 
tachable power cord, and ап external 
100/120/220/240 line voltage plug. Triggering 
selection is either CH A, CH B, EXT (unat- 
tenuated) or EXT 1/10 (10:1 attenuation). 


Model 1479 has several changes in ap- 
pearance from its forerunner, Model 1474. 
The 1479 has a grey and silver front panel, a 
biege case, and a formed handle. Electrical 
changes were also made to trigger and sweep 
circuits. The EXT 1/10 trigger source selec- 
tion was replaced by AM DET to allow for 
triggering on the modulation envelope of an 
AM signal. Adjustments were added on the 
sweep board for high speed sweep linearity. 
While the initial production lots of 1479's still 
have the detachable power cord and external 
line voltage selector plug (like the 1474), the 
later units have a fixed power cord and inter- 
nal 120/240 line voltage plug. 


Model 1479A incorporated a selectable 
video sync separator circuit. The VIDEO 
selection permits triggering on the sync pulses 
from a composite video signal. Vertical sync 
pulses (frame) are automatically selected for 
triggering at slower sweep times of 0.5 s/div 
to 0.1 ms/div. Such sweep times are approp- 
riate for viewing vertical frames of video. 
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Horizontal sync pulses (line) are automatically 
selected for triggering at faster sweep times 
of 50 15/div to 0.2 1s/div (appropriate for view- 
ing horizontal lines of video). The front panel 
is changed to allow for the added VIDEO/ 
NORM switch. The previous AUTO LEVEL/ 
NORM switch is relabeled FIX/ NORM, but 
the function remains the same. 


Model 1479B incorporates a rectangular 
CRT with internal etched graticule (non- 
illuminated) to replace the previous round 
CRT with illuminated graticule. The power 
supply is changed to use a -1.5 kV CRT 
cathode voltage and a voltage tripler develop- 
ing +4.5 kV for the CRT anode. This compares 
with a -1.9 kV cathode potential and voltage 
doubler (13.8 kV) for anode potential in prev- 
ious models, Electrical trace rotation (adjust- 
able from the front panel) was also added. 
This includes a rotation coil on the neck of the 
CRT and a corresponding trace rotation cir- 
cuit on the power supply board. 


PRODUCTION CHANGES 


Our program of continuous evaluation and 
product improvement may often involve minor 
changes and refinements which are not signifi- 
cant enough to change the model designation. 
Beginning with Model 1479A and continuing 
with Model 1479B (unfortunately, we have no 
similar information for Model 1474 or 1479), 
we have compiled a list of all such production 
changes, along with the serial numbers where 
such changes became effective. This informa- 
tion is located at the very end of this manual 
in the HISTORY OF PRODUCTION CHANGES 
section. 


This information should be helpful when 
the unit you are servicing does not exactly 
match the schematic diagram or parts list 
found in this service manual. Because produc- 
tion changes often require several compatible 
parts, working in conjuction with each other to 
achieve the improvement, replacement parts 
should usually restore the unit to its original 
configuration. 


SPECIFICATIONS 
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Unless otherwise stated, all specifications apply equally to Model 1474, 1479, 1479 A, ۰ 


VERTICAL AMPLIFIERS (CH A and CH B) 


Deflection Factor 
5 mV/div to 5 V/div, +3%, in 10 ranges, 
each with fine adjustment. 


Frequency Response 
DC: DC to 30 MHz ( -3 dB). 
AC: 10 Hz to 30 MHz ( -3 dB). 


Risetime 
11.7 nanoseconds or less. 


Overshoot 
3% or less. 


Input Impedance 
1 megohm, +2%, shunted by 23 pF ( +3 pF). 


Tilt 
Less than 5%. 


Max. Input Voltage 
300 VDC + AC peak or 600 V p-p. 


Operating Modes 

Channel A only. 

Channel B only. 

Dual trace: automatically chopped at all 
sweep times of 1 ms/div and slower; 
alternate trace automatically selected 
for all faster sweep times. 

Add: single-trace algebraic sum of Channels 
A and B (difference using CH B INVert). 


Chop Frequency 
200 kHz ( +20%). 


Channel Separation 
Better than 70 dB @ 1 kHz. 


Signal Delay 
Fixed, 12 ns minimum visible delay. 


CH B Polarity 
Normal, inverted 
CH B function). 


(provides CH A minus 


Maximum Undistorted Amplitude 
Model 1479A and 1479B: More than 8 div 
from dc to 30 MHz. 
Model 1474 and 1479: More than 8 div from 
dc to 10 MHz. More than 4div to 
30 MHz. 


HORIZONTAL AMPLIFIER (Horizontal input 
thru CH B input) 


X-Y Operation 
With SWEEP TIME/DIV switch in CHB 
position, the CH A input becomes the Y 
axis input (vertical) and the CH B input 
becomes the X axis input (horizontal). The 
СН B position control becomes the hor- 
izontal position control. 


Deflection Factor 
5 mV/div to 5 V/div, i396, in 10 ranges, 
each with fine adjustment. 


Frequency Response 
DC: DC to 2 MHz ( -3 dB). 
AC: 10 Hz to 2 MHz ( -3 dB). 


Input Impedance 
1 megohm 4200, shunted by 22 pF (+3 pF). 


Input Protection 
300 VDC + AC peak or 600 p-p. 


SPECIFICATIONS 


SWEEP CIRCUITS 
(Common to CH A and CH B) 


Sweep System 
Triggered and automatic. 


Sweep Time 
0.2 ws/div to 0.5 s/div ( +3%), in 20 ranges, 
in 1-2-5 sequence with vernier adjustment. 


Sweep Magnification 
X5 (five times) +5%. 
sweep rate to 40 ns/div. 


Extends maximum 


Linearity 
3% or better, 5% or better with X5 magni- 
fication. 


TRIGGERING 


Source 
Model 1474: CH A, СНВ, EXT, and EXT 
1/10. 
Model 1479, 1479A, and 14798: 
CH B, EXT and AM DET. 


CH A, 


Automatic 
Sweep is triggered without input signal. 


Normal 
Sweep is obtained with a displayed signal 
amplitude of one division or less. The point 
on the displayed waveform at which the 
sweep starts is determined by the SLOPE 
and LEVEL controls. 


Slope 
Sweep can be set to trigger on the positive 
or negative going slope of the trigger 
waveform. 


Level 
Continuously variable. Pull for AUTO 
(Sweep is obtained without an input signal). 


FIX 
Automatically fixes triggering level at 
center of trigger signal. 


AM DET (Models 1479, 1479A and 1479B) 
Triggers from modulation envelope of 
amplitude modulated signal (carrier, fre- 
quency 3 MHz or greater). 


Coupling 
АС: . 20 Hz to 30 MHz 
DC: DC to 30 MHz. 
LF REJ: Attenuate below 10 kHz. 
HF REJ: Attenuate above 30 kHz. 


Video (Model 1479A and 1479B only) 

Vertical and horizontal sync separator 
circuit provided so that any portion of 
composite video waveform can be synchron- 
ized and expanded for viewing. LINE sync 
(horizontal sync pulses) automatically 
selected at sweep times of .215/div. to 
0.5 15/4 7. and FRAME sync (vertical sync 
pulses) automatically selected at sweep 
times of .1 ms/div. to .5 s/div. 


TRIGGER SENSITIVITY 


Coupling | йшй 


AC 20Hz-15MHz | 0.3 Div. | 0.1 V pp 
10Hz - 30MHz 1 Div. | 0.5 V pp 

LF RE 20kHz - 1SMHz | 0.3 Div: | 0.1 V pp 
“Е КЕЈ | tokHz-30MHz | 1 Div. | 0.5V pp 
20Hz - 50kHz 0.3 Div. | 0.1 V pp 

НЕВЕ] | 10Hz- 300kHz 0.5 V pp 
DC.15MHz | 0.3Div. | 0.1 V pp 

FIX 20Hz - 15MHz 0.3Div. | 0.1V pp 

1 Div. | 0.5 V pp 


10Hz - 20MHz 


Z AXIS INPUT (Intensity Modulation) 
Sensitivity 
5 V (TTL compatible). 


Usable Frequency Range 
DC to 5 MHz. 


Input Impedance 
10 kR. 


Maximum Input Voltage 
50 V DC * AC peak. 


SPECIFICATIONS 
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OTHER SPECIFICATIONS 


Operating Environment 
09 to + 459 С. 


Power R irements 
117/234 VAC, 50/60 Hz, 25 watts. Calibra- 
tion will remain constant over 105 to 130 
VAC input. 


Calibration 
Internal 0.5 У p-p +1% (square wave at 
1 kHz +3%). 


OVERALL DIMENSIONS (Fig. 1) 
295 x 202 x 437 cm. 


Maximum (WxHxD) 
(11-5/8 x 7-15/16 x 17-13/16") 


Weight 
8.5 kg; 19 Ib. 


Models 1474, 1479, and 1479A 

5" Round CRT with P31 phosphor. Post 
deflection acceleration. Approx. 4 kV 
acceleration. 8 x 10 division graticule scale 
(1 division = 1 cm), variable illumination. 
Mechanical trace rotation. See 
H9155A-P31 CRT specifications for more 
detail. 


Model 1479B 

140 mm rectangular CRT. Internal 8 x 10 
division graticule scale (1 division = 
.9 cm). Post deflection acceleration. 
Approx. 6 kV acceleration. Electrical trace 
rotation, adjustable from front panel. See 
140CGB31 CRT specifications for more 
detail. 


11% (295) 


10'A (257) — — — 1 


Note: Dimensions in inches (mm) 


— 17/4 14371 ~ 


Fig. 1. Overall Dimensions. 
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: Post deflection shield 


: Pattern distortion 


Bottom View 


Fig. 2. H9155A-P31 Basing Diagram. 


H9155A-P31 CRT Specifications 
(refer to Fig. 2) 
Dimensions 
Overall Length 
355mm. 


Face plate dimension: 
133+1.8 mm. 


Screen Shape 
Round and Flat Face. 


Focusing 
Electrostatic deflection and focusing. 
deflection acceleration. 


Flourescence 
Green. 


Persistence 
Medium short. 


Display Area 
110 x 90 πιπιζ. 


compensation 
: Interplate shield 


Post 


140CGB31 


Bottom 
View 
Ga, ISD, PDS 


Fig. 3. 140CGB31 Basing Diagram. 


140CGB31 CRT Specifications 
(refer to Fig. 3) 
Dimensions 

Overall Length 


310 mm or less. 


Face Plate Dimensions 
143.5+1.5 mm maximum. 


Screen Shape 
Rectangular, flat face, internal graticule. 


Focusing 
Electrostatic deflection and focusing. Post 
deflection acceleration. 


Flourescence 
Green. 


Persistence 
Medium short. 


Display Area 
95.0 x 76.0 mm^. = 


=>. 


H9155A-P31 CRT Specifications 
(continued) 


Heater voltage 
6.3 V 11095. 


Heater current 
0.095 А 11007, 


2nd Plate voltage 
1400 V. 


Capacitance 


G1 to all other element: 
7.5 pF. 


K to all other element: 
4.0 pF. 


SPECIFICATIONS 


140CGB31 CRT Specifications 
(continued) 


Heater Voltage 
6.3 у 


Heater Current 
0.24 A. 


3rd Plate Voltage 
6.3 V maximum. 


2nd Plate Voltage 
1800 V maximum. 


2nd Grid Voltage 
1700 V maximum. 


15% Grid Voltage 
200 V maximum. 


Cathode to Heater Voltage 
125 V maximum. 


Voltage Between 2nd Plate and Any 
Deflection Plate 
500 V maximum. 
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ACCESSORIES 


ACCESSORIES SUPPLIED 


Two 10:1/Direct Probes. 

Instruction Manual. 

Composite (Schematic Diagram & Parts 
List). 

Spare Fuse. 


OPTIONAL ACCESSORIES 


LC-74 Protective Cover. 

LC-133 Carrying Case. 

RM-14 Rack Mounting Kit. 

PR-37 DeLuxe 10:1/Direct Probes. 


MODEL LC-74 PROTECTIVE COVER 


This rugged grained leatherette cover 
covers the front panel and provides light- 
weight, convenient protection while transport- 
ing the oscilloscope. A handy pocket provides 
stowage for probes. 


ο eee ee eee 


MODEL LC-133 CARRYING CASE 


A carrying case that completely encloses 
the oscilloscope, providing superior protection 
while transporting the unit. A probe stowage 
pocket is provided. 


MODEL RM-14 RACK MOUNTING KIT 


This kit includes the panel hardware and 
instructions needed to mount the oscilloscope 
in a standard 19 inch rack. 
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РЕ-40 10:1/Direct Probe. 


DESCRIPTION PART NO. 
Complete PR-40 Probe 

with accessory tips .......».»».....»...»». ... 535-040-0-000 
Probe & Cable Assembly... ... eee ......... . 523-324-9-001 
Spring Hook АззвешЬ1у...................... 523-316-9-001 
Ground Wire Assembly ..................... 523-325-9-001 
IC Tip....... esed ما‎ ο ва ка ка ж Ж 380-378-9-001 


Insulating Тір... «e» eee ο Cee aes жж» 380-378-9-002 
ВМС Adapter ο с со وو‎ абз б бй же ee ааа 768-016-9-001 


Red Adhesive Strip........... сезон... 485-018-9-001 
Gray Adhesive Strip .......-..-.-««..-.-.«»... 485-018-9-002 
Instruction Sheet ......................... 481-121-9-001 
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PR-40 10:1/DIRECT PROBE 


SPECIFICATIONS 


Attenuation 


ise 
Compensation 
Range 


Maximum Input 
Voltage 


DESCRIPTION 


The B & K-Precision Model PR-40 deluxe 
probe is designed for use with wideband oscill- 
oscopes to 100 MHz. The PR-40 is a slim-body 
probe of precision lightweight construction. A 
three position switch selects 10:1 or direct 
modes, or a reference position that grounds 
the tip through a 9 megohm resistor. 


Accessories included with the PR-40 are a 
spring-loaded retractable tip cover, insulating 
tip, BNC tip adapter, and IC tip. The insulat- 
ing tip is designed for probing dense solid- 
state circuitry with little danger of shorting 
nearby components. The BNC adapter tip 
converts the probe tip into a push-on BNC 
fitting, ideal for interface with test points or 
output jacks. The IC tip guides the probe 
contact into any pin of a standard DIP, making 
it almost impossible to short two pins of an IC. 


The PR-40 is supplied with both grey and 
red adhesive strips, which are particularly 
useful with a dual-trace scope for instant 
identification of the channel to which a, probe 
is connected. The PR-40 and accessories 
come in a convenient vinyl case. 


10:1 41% 


(at oscilloscope input 
impedance of 1 MQ +1%) 


Input Impedance 10 MQ +41% 1 MQ £196 


Input Capacitance less than 18 pF less than 100 pF 
Bandwidth 100 MHz 15 MHz 


15 to 40 pF 


500 У р-р; 250 V dc + ac peak 


10 


ο 


OPERATION 


By setting the selector switch of the probe 
to the "1X" position, an unattenuated wave- 
form can be observed. Note that bandwidth is 
15 MHz in this position. 


By setting the switch to the "10X" posi- 
tion, the probe input impedance is increased to 
10 megohms and the waveform being observed 
is attenuated 10:1. The "10X" position must 
be used above 15 MHz and whenever the load- 
ing effect of the probe may disturb normal 
operation of a circuit. Signal attenuation is 
10:1 when using the standard 1 megohm input 
impedance (use coaxial cable rather than the 
probe when terminated into 50 ohms). This 
high impedance probe will cause very little 
error in measurements in circuits of 1 megohm 
impedance or less. 


The "REF" positon of the probe selector 
switch opens the probe input and grounds the 
oscilloscope input, allowing convenient 
measurement of reference level. 


РЕ-40 10:1/DIRECT РЕОВЕ 
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ADJUSTMENT 


Set the probe selector switch to the "10X" 
position. Connect probe to vertical input of 
oscilloscope. Use the oscilloscope's most sens- 
itive vertical attenuator setting and, while 
observing а 1 kHz or 10 kHz square wave 
signal, adjust the trimmer on the probe with 
an insulated screwdriver for best square wave 
presentation; that is, least overshoot, tilt, and 
rounding off of square wave. 
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SERVICING 


The probe is not repairable. This includes 
both repairs to the main probe assembly and 
replacement of the special type coaxial cable. 
The impedance, capacitance, and bandwidth 
characteristics of the probe are very critical, 
and can only be assured by assembly at the 
factory. Servicing consists of probe compen- 
sation adjustment and replacement of those 
items listed in the parts list. 
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PR-37 DELUXE 10:1/DIRECT PROBE 
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PR-37 Deluxe 10:1/Direct Probe. 


ITEM DESCRIPTION PART NO. 


Complete Dual PR-37 Probe Set 
with accesory tips, 


t Gray and 1 RE wmm oe ees وع‎ а а 534-096-0-000 
Complete PR-37(G) Probe 

with accessory tips, Gray ............... ... 534-097-0-000 
Complete PR-37(R) Probe 

with accessory tips, Red ................. .. 534-098-0-000 

1 Spring Hook Assembly, Gray ................. 521-090-9-001 

1 Spring Hook Assembly, Red............ ...... 521-091-9-001 

2 BNC Adapter .............. تن‎ oo o 521-089-9-004 

3 Insulating Tip........ correc ccc о ө өө өөө ө . . 521-089-9-001 

4 IG Tip ο ο ажа ае rss مت‎ 521-089-9-005 

5 Trimmer Тоо!.............. s... .......... 521-089-9-003 


РЕ-37 DELUXE 10:1/DIRECT РЕОВЕ 
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ыы SPECIFICATIONS 


in 
Bandwidth dc to 100 MHz dc to 10 MHz 


Input Impedance 10 MQ +1% 1 MQ 
(when used with (oscilloscope input) 
Input Capacitance 


oscilloscopes with 
а 1 МЯ input) 

Compensation 10 to 60 pF 

Range 

Maximum Input 600 volts p-p or dc + ac peak 

Voltage 

REF Positon probe grounded ла 9 МО resistor, 
СЕ = input grounded 


approx. ПЕН و‎ Š 


11.5 pF 40 pF 
(when used with (plus oscilloscope 
oscilloscopes which have capacitance) 


30 pF input capacitance) * 


Probe Input Capacitance 


Oscilloscope Input Capacitance 
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РЕ-37 DELUXE 10:1/DIRECT РЕОВЕ 


DESCRIPTION 


The B&K-PRECISION Model PR-37 deluxe 
probe is designed for use with wideband oscill- 
oscopes to 100 MHz. The PR-37 is a slim-body 
probe of precision lightweight construction. A 
three position switch selects 10:1 or direct 
modes, or a reference position that grounds 
the tip through a 9-megohm resistor. The 52" 
coaxial cable is extremely flexible. 


Accessories included with the PR-37 аге а 
spring-loaded retractable tip cover, insulating 
tip BNC tip adapter, IC tip and an insulated 
compensation capacitor adjustment tool. The 
insulating tip is designed for probing dense 
solid-state circuitry with little danger of 
shorting nearby components. The BNC 
adapter tip converts the probe tip into a push- 
on BNC fitting, ideal for interface with test 
points or output jacks. The IC tip guides the 
probe contact into any pin of a standard DIP, 
making it almost impossible to short two pins 
of an IC. 


The PR-37 is available in both grey and 
red colors. Probes of different colors are 
particularly useful with a dual-trace scope for 
instant identification of the channel to which 
a probe is connected. The РЕ-37 and ассез- 
sories come in convenient zippered vinyl case. 
Model PR-37G is grey and PR-37R is red. 


OPERATION 


By setting the selector switch of the probe 
to the "1X" position, an unattenuated wave- 
form can be observed. Note that bandwidth is 
10 MHz in this position. 


By setting the switch to the "10X" posi- 
tion, the probe input impedance is increased to 
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10 megohms and the waveform being observed 
is attenuated 10:1. The "10X" position must 
be used above 10 MHz and whenever the 
loading effect of the probe may disturb normal 
operation of a circuit. Signal attenuation is 
10:1 when using the standard 1 megohm input 
impedance (use coaxial cable rather than the 
probe when terminated into 50 ohms). This 
high impedance probe will cause very little 
error in measurements in circuits of ] megohm 
impedance or less. 


The "REF" positon of the probe selector 
switch opens the probe input and grounds the 
oscilloscope input, allowing convenient display 
of reference level. 


ADJUSTMENT 


Set the probe selector switch to the "10X" 
position. Connect probe to vertical input of 
oscilloscope. Use the oscilloscope's most sens- 
itive vertical attenuator setting and, while 
observing a 1kHz or 10 kHz square wave 
signal, adjust the trimmer on the probe with 
an insulated screwdriver for best square wave 
presentation; that is, least overshoot, tilt, and 
rounding off of square wave. 


SERVICING 


The probe is not repairable. This includes 
both repairs to the main probe assembly and 
replacement of the special type coaxial cable. 
The impedance, capacitance, and bandwidth 
characteristics of the probe are very critical, 
and can only be assured by assembly at the 
factory. Servicing consists of probe compen- 
sation adjustment and replacement of those 
items listed in the parts list. 


CONTROLS & INDICATORS 


(Refer to Fig. 4) 
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Unless otherwise stated, all information in this section applies equally to 
Models 1474, 1479, 1479 A, and 1479B. 


GENERAL CONTROLS (1-13) 


1. MODE Switch. Four-position lever 
switch; selects the basic operating modes 
of the oscilloscope. 


СНА Only the input signal to Channel 
A is displayed as a single trace. 


CHB 


DUAL 


Only the input signal to Channel 
B is displayed as a single trace. 


Dual-trace operation; both the 
Channel A and Channel B input 
signals are displayed on two sep- 
arate traces. 


Fig. 4. Front Panel Controls and Indicators. 
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CONTROLS & INDICATORS 


3. 


4. 


8. 


9. 


ADD The waveforms from Channel A 
and Channel B inputs are added 
and the sum is displayed as a 
single trace. When the CH B 
POLARITY button is in INV, the 
waveform from  ChannelB is 
subtracted from the Channel А 
waveform and the difference is 
displayed as a single trace. 


TRACE ROTATION Control (Model 
14798 only). Electrical trace rotation 
adjustment for rectangular СВТ, 


ASTIGmatism Adjustment. Adjustment 
provides optimum spot roundness when 
used in conjunction with FOCUS and 
INTENSITY controls. Very little read- 
justment of this control is required after 
initial adjustment. 


Cathode Ray Tube (CRT). This is the 
screen on which the waveforms are 
viewed. Model 1479B has a rectangular 
CRT with an internal 8 x 10 division 
graticule scale, which reduces parallax 
error to minimum. Models 1474, 1479, 
and 1479A use a round CRT with an 
external 8 x 10 division graticule scale 
with variable illumination. 


FOCUS Control. 


INTENSITY Control. Adjusts brightness 
of trace. 


POWER On-Off Control. Fully counter- 
clockwise rotation turns off oscilloscope; 
clockwise rotation turns on oscilloscope. 
On Models 1474, 1479 and 1479A, further 
clockwise rotation increases illumination 
of the graticule scale. 


Pilot Light. Glows when oscilloscope is 
turned on. 


SWEEP TIME/DIV Switch. Horizontal 
coarse sweep time selector. Selects cal- 
ibrated sweep times of 0.2 μο/άϊν (micro- 
second per division) to 0.5 s/div in 20 
steps when VARIABLE control is set to 
the CAL position (fully clockwise). In 
the CH B position, this switch disables 
the internal sweep generator and permits 
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the СНВ input to provide horizontal 
deflection (X-Y operation). The Chan- 
nel A input signal produces vertical 
deflection (Y axis) and the Channel B 
input signal produces horizontal deflec- 
tion (X axis). 


10. Sweep Time VARIABLE Control. Fine 
sweep time adjustment. In the extreme 
clockwise (CAL) position the sweep time 
is calibrated. 


11. CAL 1 KHz گے‎ 1. 0.5 У р-р Terminal. 
Provides calibrated 1 KHz, 0.5 volt peak- 
to-peak square wave input signal. This is 
used to check the frequency compensa- 
tion adjustment of the probes used with 
the oscilloscope and for a general check 
of calibration. 


12. 4: POSITION Control. Rotation adjusts 
horizontal position of traces (both traces 
when operated in the dual trace mode). 
Push-pull switch selects 5 X magnifica- 
tion when pulled out (PULL 5X MAG); 
normal when pushed in. 

з. + ۱ i 

. = Terminal/Binding Post. Earth and 
chassis ground. 


TRIGGERING CONTROLS (14-17) 


14. LEVEL Control. Sync level adjustment 
determines points on waveform slope 
where sweep starts; ( - ) direction equals 
more negative point of triggering and 
(+) direction equals more positive point 
of triggering. Push-pull switch selects 
automatic triggering when pulled out 
(PULL AUTO). When automatic trigger- 
ing, a sweep is generated even without 
an input signal (free runs), but resumes 
triggered sweep operation when a trigger 
signal is present. 


15. SLOPE Switch. Two-position lever 
switch with the following positions: 


(*) Sweep is triggered on positive- 
going slope of waveform. 


(-) Sweep is triggered on negative- 
going slope of waveform. 


CONTROLS & INDICATORS 
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17. 


18. 


19. 


VIDEO Switch (Models 1479A and 1479B 
only). Pushbutton switch selects NORM 
triggering with button out, VIDEO trig- 
gering with button in. In VIDEO position, 
sync pulses of a composite video signal 
are used to trigger the sweep; vertical 
sync pulses (frame) are automatically 
selected for sweep times of 0.5 s/div to 
0.1 ms/div and horizontal sync pulses 
(line) are automatically selected for 
sweep times of 50 μο/άϊν to .2 us/div. 


FIX Switch. Pushbutton switch selects 
NORM triggering level with button out, 
FIX level with button in. In FIX position, 
trigger level is automatically fixed at 
center of trigger signal regardless of 
setting of LEVEL control. 


COUPLING Switch. Four-position lever 
switch with the following positions: 


AC Trigger is AC-coupled, 20 Hz 
to 30 MHz response. 


LF КЕЈ Triggering below 10 kHz is 
attenuated. 

HF REJ Triggering above 30 kHz is 
attenuated. 

DC Trigger is DC-coupled. 


EXT TRIG Jack. Input terminal for 
external trigger signal. 


SOURCE Switch 
switch selects 
sweep. 


Four-position lever 
triggering source for 


INT CH A position. 
In DUAL or ADD mode, sweep is trig- 
gered by signal applied to Channel A 
INPUT jack. 


INT CH B position. 
In DUAL or ADD mode, sweep is trig- 
gered by signal applied to Channel B 
INPUT jack. 


In CH A mode, sweep is triggered by 
signal applied to Channel A INPUT 
jack when SOURCE switch is in either 
INT position. 


In CH B mode, sweep is triggered by 
signal applied to Channel B INPUT 
jack when SOURCE switch is in either 
INT position. 


EXT position. Sweep is triggered by 
signal applied to EXT TRIG jack. 


EXT 1/10 position (Model 1474 only). 
Sweep is triggered by signal applied to 
EXT TRIG jack; signal is attenuated 
10:1. 


AM DET position (Models 1479, 1479A 
and 1479B). Sweep is triggered by mod- 
ulation envelope rather than carrier 
signal, for amplitude modulated carrier 
signal of 3 MHz or greater. In DUAL or 
ADD mode, trigger is derived from 
Channel A signal. 


CHANNEL B CONTROLS (21-26) 


21. 


22. 
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CH B POLARITY Pushbutton Switch. In 
the NORM position (button out), the 
Channel B signal is non-inverted. In the 
INV position (button in), the Channel B 
signal is inverted. When MODE switch is 
in the ADD position and this switch is in 
the INV position, the Channel B signal is 
subtracted from the Channel A signal 
and the difference is displayed as a 
single trace. 


POSITION Control Vertical position 
adjustment for Channel B trace. Ве- 
comes horizontal position adjustment 
when SWEEP TIME/DIV switch is in the 
CH B position (X-Y operation). 


INPUT Jack. Vertical input jack of 
Channel B. Jack becomes external hori- 
zontal input when SWEEP TIME/DIV 
switch is in the CH B position (X-Y oper- 
ation.) 


Channel B AC-GND-DC Switch. 


AC Blocks dc component of input 
signal. 

GND Opens signal path and grounds 

input to vertical amplifier. This 


CONTROLS & INDICATORS 


provides a zero-signal base line, 
the position of which can be used 
as a reference when performing 
dc measurements. 


DC Direct input of ac and dc com- 
ponent of input signal. 


25. VOLTS/DIV Switch. Vertical attentuator 
for Channel B which provides step 
adjustment of vertical sensitivity. 
Vertical sensitivity is calibrated in 10 
steps from 5 mV to 5 volts per division 
when VARIABLE control is set to CAL 
position. This control adjusts horizontal 
sensitivity when the SWEEP TIME/DIV 
switch is in the CH B position (X-Y oper- 
ation.) 


26. VARIABLE Control. Vertical gain 
adjustment provides fine control of vert- 
ical sensitivity. In the extreme clock- 
wise (CAL) position, the vertical attenu- 
ator is calibrated. This control becomes 
the fine horizontal gain control when the 
SWEEP TIME/DIV switch is in the CH B 
position. 


CHANNEL A CONTROLS (27-31) 


271. VOLTS/DIV Switch. Vertical attenuator 
for Channel A which provides coarse 
adjustment of vertical sensitivity. Vert- 
ical sensitivity is calibrated in 10 steps 
from 5 mV to 5 volts per division when 
VARIABLE control is set to the CAL 
position. 


28. VARIABLE Control, Vertical gain ad- 
justment provides fine control of vertical 
sensitivity. In the extreme clockwise 
(CAL) position, the vertical attenuator is 
calibrated. 


29. Channel A AC-GND-DC Switch. 
AC Blocks dc component of input 
signal. 


GND Opens signal path and ground 
input to vertical amplifier. ' This 
provides a zero-signal base line, 
the position of which can be used 
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30. 


31. 


as a reference when performing 
dc measurement. 


DC Direct input of ac and dc com- 
ponent of input signal. 


INPUT Jack. Vertical input jack of 
Channel A. 


POSITION Control. Vertical position ad~ 
justment for Channel A trace. 


ADDITIONAL FACILITIES (See Fig. 5) 


32. 


33. 


39. 


41. 


Carrying Handle/Tilt Stand. Push in both 
pivot points to unlock and rotate handle. 
Will lock at each 22.5° angle of rotation. 


VR106. CH В DC BAL Control (under 
rubber button). Vertical dc balance ad- 
justment for Channel B trace. 


VR108. CH B ATTEN BAL Control 
(under rubber button). Step attenuator 
balance adjustment for Channel B trace. 


AC Power Cord, 
Fuse Holder. 


Z AXIS INPUT Jack. Intensity modula- 
tion input. 


Feet/Cord Wrap. Feet support oscillo- 
scope in vertical position (face up) and 
serve as cord wrap for storing power 
cord. 


VR103. CH A ATTEN BAL Control 
(under rubber plug). Step attenuator bal- 
ance adjustment for Channel A trace. 


VR101. CH A DC BAL Control (under 
rubber plug). Vertical dc balance ad- 
justment for Channel A trace. 


CRT Trace Rotation Adjustment 
(Models 1474, 1479 and 1479A). Trace 
tilt is adjusted by mechanical rotation of 
CRT for models with round CRT. 


CONTROLS & INDICATORS 


— r s 


MODEL 1479B 


MODEL 1474, 


ate 1479, 1479A 


Fig. 5. Rear and Side Panel Facilities. 
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CIRCUIT DESCRIPTION 


— ÍQ 


Unless otherwise stated, all information in this section applies equally to 
Models 1474, 1479, 1479 A, and 1479B. 


OVERVIEW 


Refer to Fig. 6 and the following para- 
graphs for a general block diagram analysis of 
the oscilloscope's operation. 


Vertical 


These dual-trace oscilloscopes provide 
nearly identical attenuator and preamplifier 
circuits for channel A and channel B inputs. 
Channel B does include an inverter so that 
either normal or inverted polarity may be 
displayed. 


The maximum input signal to the channel 
A preamplifier (Q101-Q106, Q109/Q110, and 
IC101) and channel B preamplifier (Q111- 
Q116, Q119-Q122, and IC102) is 40 mV peak- 
to~peak, which represents 8 divisions vertical 
deflection at 5 mV per division sensitivity. 
The attenuators reduce higher amplitude 
inputs to this level. 


The outputs of the channel A and channel 
B vertical preamplifiers are applied to the 
delay line driver (Q123-Q126) after proper 
switching. Selection of the channel A or 
channel B signals for vertical deflection is 
accomplished by the vertical switching matrix 
(D101-D108). The vertical mode logic (10103, 
IC104) allows the vertical switching matrix to 
pass only the channel A signal in CH A and 
X-Y modes, only the channel B signal in the 
СНВ mode, alternately passes each in the 
DUAL mode (in chop or alternate sweep 
fashion), and simultaneously passes , both 
(which are algebraically summed) in the ADD 
mode. 
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The channel A or channel B signal, which- 
ever is allowed to pass through the vertical 
switching matrix, is amplified by the delay 
line driver circuits (0123-0126). The delay 
line delays the vertical deflection signal with 
respect to the start of the sweep so that the 
leading edge of high speed waveforms can be 
displayed on the CRT. The vertical output 
amplifier (Q401-Q414) provides power gain and 
its output is applied to the vertical deflection 
plates of the CRT. 


Sweep 


The main purpose of the horizontal ampli- 
fier and sweep board is to generate the sweep 
(a linear ramp or sawtooth waveform). A 
sweep generator consisting of the sweep 
control gate (IC1, IC2), Miller integrator (Q11, 
012, 08), sweep amplifier (09, 010), and 
holdoff timer (IC3) generates the linear ramp 
waveform. The negative going slope of the 
ramp wave sweeps the trace from left to right 
on the CRT. The sharp positive slope at the 
end of the ramp quickly returns the trace from 
right to left. 


The sweep is amplified (Q25, Q28, Q29, 
Q30) and applied to the horizontal deflection 
plates of the CRT. The sweep control gate 
(IC1, 102) synchronizes the unblanking of the 
CRT beam with the sweep (IC4c, IC4d), and in 
the dual-sweep mode synchronizes the vertical 
channel 1 and 2 signal with the sweep or chop 
oscillator (IC4a, IC4b). In X-Y operation, the 
sweep generator is disabled and the CH B 
input signal is fed directly into the horizontal 
preamplifier (025, 028) as horizontal 
deflection of the trace. 


VERTICAL AMP BOARD VERTICAL OUTPUT AMP BOARD 


CHA 
Preamp 
011 0105 така) Delay Line Vertical 
0199 0110 м Driver шя 
(Οι s ^123 0125 mp 
2 0, 0401 0414 


CHA 
Trigger 
А 
0197 0'08 ji 
3 POWER SUPPLY BOARD 


Э 150117 
912) 0178 
0127 
Low Voltage Supply 
939? 0112 9314 0316 
16301 C319 0320 0301 0302 
0111 0312 


CAT 
Blanking 
0393-0306 
C313 


HORIZONTAL AMP & 
SWEEP BOARD 


Doat-Trace 
Chopping 
Osc 
САА 8 


Schmitt 
ШТО 0 Miller Honzontal Horlzental 
° š Intagrator Preamp [Κα 
011 012 08 025 028 


Video Sync 

Separator mem 

€ qeu g) скн m 
Ose 0.5۷ р-р 

01 03 


Blanking 
Gates 
зс ۹ 


Fig. 6. Block Diagram. 


сати че =ч е Ñ... е. ез ө» ол چم‎ тя ыг аз ты эз бы با‎ ма еъ ET ee eer те а. сз ја Фоп зоа کہ ا دہ‎ © ое а а пева di oras می یہ‎ 


۸107.3110530 LIND SID 


CIRCUIT DESCRIPTION 
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For stable display of a waveform, the 
sweep must be synchronized to the waveform 
being observed. Several triggering circuits 
offer the versatility required for а stable, 
synchronized display of a wide variety of 
waveforms. Triggering may be either from 
the channel A or channel B vertical signal 
(Q23, Q24, Q26, Q27) or an external source. 
For internal sync, the triggering signal is 
derived from the triggering circuits on the 
vertical amplifier board. A buffered sample 
of the channel A or channel B signal (Q107/ 
Q108 or Q117/Q118) is selected by the trigger 
select circuit (D116, D117, D120, D121, Q127). 
In turn, the trigger select circuit is under 
control of the vertical mode logic circuit. The 
trigger selection circuit also supplies the 
channel B signal to the horizontal sweep board 
in X-Y operation. 


For internal or external triggering, the 
trigger signal is amplified by sync amplifier 
(Q13, Q14) and converted into very sharp 
trigger pulses by Schmitt trigger (015, 105). 
The threshold level of the Schmitt trigger is 
set by the LEVEL control (NORM) or is auto- 
matically set to the middle of the waveform 
(FIX). Either the positive or negative slope of 
the signal may be used as the trigger, as either 
polarity of the trigger signal is available from 
the Schmitt trigger. The VIDEO sync separa- 
tor (Q18, Q22) may be selected for observing 
composite video waveforms (Models 1479A and 
1479B only) or NORM (Q16, Q17, IC6, IC7) for 
all other types of waveforms. 


Other Circuits 


The intensity or brightness of the display 
is controlled by the CRT blanking circuit 
(Q303-Q306, Q313). This circuit amplifies the 
output of the blanking gate and shifts it to the 
correct dc level to blank the CRT during the 
sweep retrace period (when electron beam 
returns from right side to left side of screen) 
and during period of no sweep. Similarly, it 
unblanks the trace during the sweep period. It 
also allows a Z-axis input to be superimposed 
as intensity modulation. { 
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The low voltage power supply (0307-0310, 
0314-0316, 16301, D319 and D320) provides 
all the regulated voltages for the operation of 
the oscilloscope except the CRT voltages. 
The high voltage dc-to-dc converter circuit 
(0301, 0302, 0311, and 0312) provides the 
anode, cathode, focus grid, and acceleration 
grid voltages for the CRT. 


A calibrated 1 kHz 0.5 У peak-to-peak 
square wave generator (Q1-Q3) provides a 
signal which may be used for a general check 
of voltage and time measurement accuracy. 


VERTICAL ATTENUATOR AND 
PREAMPLIFIER 


Introduction 


Refer to the vertical amplifier board 
schematic diagram in the back of the manual 
and to Fig. 7 which summarizes the overall 
operation of the vertical attenuator and 
preamplifier circuit. Channel A and channel B 
are nearly identical, so only one channel is 
described; the differences are described 
later. Fig. 8 is a more detailed circuit dia- 
gram, showing the individual transistors of 
transistor array IC101. 


Switch S101 


The AC-GND-DC switch, S101, capaci- 
tively couples the input in the AC position and 
directly couples it in the DC position. In the 
GND position, it grounds the input of the FET 
buffer and disconnects the input signal. 


First Attenuator Section 


The attenuator contains two sections, both 
of which are switched by the VOLTS/DIV 
control (S103). The first section is a four part 
voltage divider. The first three steps of the 
VOLTS/DIV control select a 1:1 divider ratio 
(no attenuation), the next three steps have a 
divider ratio of 10:1, the next three steps are 
100:1, and the last step has a divider ratio of 
250:1. Note on the schematic diagram that 
the resistor values are selected to always 
maintain a 1 megohm termination impedance 
for the input signal. 


£z 


عو 


Volis/Div 
Control 


AC-GNO-DC VOLTS/DIV 
Input Switch Switch 


OVERALL 
ATTENUATOR GAIN DIVIDER ATTENUATION 
5 mV/div ۹ے‎ 
10 mV/div 2 
20 mV/div = 4 


50 mV/div 
1 V/div 10.1 
2 V/div 
5 V/div 
1 V/div 
2 V/div 


Fig. 7. Vertical Attenuator and Preamplifier Circuit, 
Functional Block Diagram. 
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CIRCUIT DESCRIPTION 
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Buffer 


A FET buffer follower (0102) and ampli- 
fier (transistor array IC101) are located be- 
tween the first and second attenuator sections 
(refer to Fig. 7 and 8). FET buffer follower 
Q102a presents very high input impedance. 
Negative overvoltage at Q101 is contained by 
diode D122. Positive overvoltage is clamped 
by 01023. Q102a and Q102b are source cou- 
pled so that they develop two signals of oppo- 
site polarity which are applied to IC101c and 
IC101d respectively. Direct coupled differen- 
tial amplifiers are employed throughout the 
vertical amplifier section, from this point to 
the vertical deflection plates. Combining the 
four transistors of transistor array IC101 onto 
a single chip protects against thermal drift 
and voltage flucuation. The VARIABLE соп- 
trol, VR102, continuously adjusts the gain of 
differential amplifier 101014 and e. 


Second Attenuator Section 


The second section of the attenuator is a 
current shunt in the preamplifier which acts as 
a gain divider. As the VOLTS/DIV control is 
rotated through all of its settings, the shunting 
of IC101a and e repeats in a 1/1 (no shunt, full 
gain), 1/2 (shunted to half gain), 1/4 (shunted 
to quarter gain) pattern. The single exception 
to this pattern is that the last two positions 
(2 V/div and 5 V/div) both select 1/4. The 
overall attenuation achieved by the first and 
second sections of the attenuator are summar- 
ized in Fig. 7. 


DC Reference 


The entire vertical preamplifier string is 
suspended between +5 V and -8 V. When the 
trace is centered, the dc reference is about 
OV. The variable dc balance adjustment 
(VR101) and the step balance adjustment 
(VR103) make minor adjustment to the dc 
reference to compensate for minor unbalance. 
Employment of direct coupled differential 
amplifiers with a variable dc reference im- 
proves vertical linearity when the signal being 
observed contains a dc component, or when 
the trace is uncentered with the POSITION 
control, 
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Preamplifier 


Additional gain.is provided by differential 
amplifier Q105 and Q106. Cascode amplifier 
Q109/Q110 provides good isolation between 
channels and prevents loading when the output 
of channel A is not selected. A sample of the 
channel A signal is available from trigger 
amplifier Q107/Q108 at all times, even when 
channel A is not displayed. 


Channel B Differences 


Channel B is similar to channel A execpt 
in two respects. First, although functionally 
similar, the interconnection of transistor array 
IC102 for channel В is essentially transposed 
as compared to IC101 for channel A. Note 
that the input, output, and other external 
connection pin arrangement 15 different. 
Second, either the normal or inverted polarity 
signal may be selected for channel B. CH B 
POLARITY switch S105 selects either Q119/ 
0122 ог 0120/0121, which are connected with 
opposite polarity outputs. 


VERTICAL MODE LOGIC 
Introduction 


The vertical mode logic circuits are 
located on the vertical amplifier board. Refer 
to that schematic diagram in the rear portion 
of this manual. The mode of operation, CH A, 
CH B, DUAL, or ADD, is selected by MODE 
switch 5106 and controlled by digital logic 
circuits IC103, IC104 and diodes D101-D108. 


CH A Mode 


When the CH A mode is selected, a low is 
placed at the set (S) input of 1С104. The Q 
output is high and the 5 output is low at this 
time, This reverse biases D101 and D104, 
which allows the channel А signal to the delay 
line driver amplifiers Q123-Q126. It also 
forward biases D107 and D108, which in turn 
reverse biases D105 and D106, blocking the 
channel B signal from the delay line driver 
amplifiers. 


1CIOID 


Fig. 8. Vertical Attemuator and Preamplifier Circuit, 
Circuit Detail. 
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CIRCUIT DESCRIPTION 
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CH B Mode 


In the CHB mode, the reverse action 
occurs by applying a low to the reset (R) input 
of 12104. This causes the Q output of 10104 
to go low and the Q output to go high, allowing 
the channel B vertical signal to be applied to 
delay line driver amplifiers Q123-Q126. 


DUAL Mode 


In the DUAL mode, both channels are 
displayed. For sweep speeds below 0.5 ms/div, 
16104 outputs are switched by а 200 kHz clock 
pulse (CP) applied to the clock input of IC104. 
In this state, the Q and Q outputs of IC104 
change state with each CP input. This action 
chops the trace into 5 |5 segments, which аге 
alternately switched between channel A and 
channel B to provide a dual trace. The clock 
pulse is generated on the sweep board (IC4a 
and IC4b) and coupled to IC104. 


For sweep speeds equal to or faster than 
to 0.5 ms/div, the clock pulse (CP) is synchon- 
ized with the sweep. The Q and 6 outputs of 
IC104 switch states after every sweep. This 
alternates the input signal to the delay line 
drivers so that channel A is displayed during 
one sweep and channel B during the next 
sweep. 


ADD Mode 


In the ADD mode, both the set (S) and 
reset (R) inputs of IC104 are low. In this 
state, both the О and Q outputs of IC104 are 
high. The signals from both channel A and 
channel B are added algebraically and applied 
to delay line driver amplifiers Q123-Q126 via 
diodes D102, D103 (CH A), and D105, D106 
(CH B). 


X-Y Mode 


The X-Y mode is selected by placing the 
SWEEP TIME/DIV switch on the sweep board 
to the CH B (fully clockwise) position. This 
switch has priority, and MODE switch S106 has 
no effect. Selection of the X-Y mode places a 
low on the XY input to the vertical amplifier 
board (P101 pin 2). Diode D119 becomes 
forward biased, placing a low on the set (S) 
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input of IC104, and routing the channel A 
signal to the vertical amplifier (Y axis). 


VERTICAL OUTPUT AMPLIFIER 


Refer to the vertical output amplifier 
schematic diagram. The differential output 
signals from delay line drivers Q125 and Q126 
are routed through delay line L404 to two 
stages of differential amplifiers, 0401-0404. 
These connect to two emitter followers, Q405 
and 0406, which drive cascode amplifiers 
0408-0411. Four transistors, 0412, 0418, 
0413, and 0419, provide current sources for 
cascode amplifiers 0408-0411. The output of 
the cascode amplifiers is applied to the vert- 
ical deflection plates of the CRT. 


Negative feedback from the cascode 
amplifiers is applied to the base of Q405 and 
0406 via FET inverters Q414 and Q415. 
Emitter followers Q416 and Q417 drive cur- 
rent source transistors O418 and 0419 when 
extra current is required for fast signals. 


TRIGGER CIRCUITS 
Introduction 


Most of the triggering circuits are located 
on the sweep board, although the internal 
triggering signal originates from the channel A 
or channel B vertical amplifier. Refer to the 
corresponding schematic diagram. There are 
several versions of trigger circuits used 
between the introduction of Model 1474 and 
Model 1479B at the time of printing this 
service manual. Each version is described, but 
requires reference to the corresponding over- 
all schematic diagram. 


Trigger Selection 


Refer to the vertical amplifier schematic 
diagram. Both the CH A and CH B trigger 
amplifiers (0107-0108 and 0117-0118) feed 
0127. The mode logic from IC103 determines 
which signal shall be selected as the trigger. 
In the CH A mode, D117 and D120 are reverse 
biased to allow the channel A signal to act as 
the trigger (D116 and D121 are forward biased 


Fig. 8. Vertical Attenuator and Preamplifier Circuit, 
Circuit Detail, 
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CH B Mode 


In the CHB mode, the reverse action 
occurs by applying a low to the reset (R) input 
of 10104. This causes the Q output of IC104 
to go low and the Q output to go high, allowing 
the channel B vertical signal to be applied to 
delay line driver amplifiers 0123-0126. 


DUAL Mode 


In the DUAL mode, both channels are 
displayed. For sweep speeds below 0.5 ms/div, 
IC104 outputs are switched by a 200 kHz clock 
pulse (CP) applied to the clock input of IC104. 
In this state, the О and О outputs of IC104 
change state with each CP input. This action 
chops the trace into 5 15 segments, which are 
alternately switched between channel A and 
channel B to provide a dual trace. The clock 
pulse is generated on the sweep board (IC4a 
and IC4b) and coupled to IC104. 


For sweep speeds equal to or faster than 
to 0.5 ms/div, the clock pulse (CP) is synchon- 
ized with the sweep. The Q and 6 outputs of 
IC104 switch states after every sweep. This 
alternates the input signal to the delay line 
drivers so that channel А is displayed during 
one sweep and channel B during the next 
sweep. 


ADD Mode 


In the ADD mode, both the set (S) and 
reset (R) inputs of IC104 are low. In this 
state, both the Q and б outputs of IC104 are 
high. The signals from both channel А and 
channel B are added algebraically and applied 
to delay line driver amplifiers Q123-Q126 via 
diodes D102, D103 (CH A), and D105, D106 
(CH B). 


X-Y Mode 


The X-Y mode is selected by placing the 
SWEEP TIME/DIV switch on the sweep board 
to the CH B (fully clockwise) position. This 
switch has priority, and МОРЕ switch 5106 has 
no effect. Selection of the X-Y mode places a 
low on the XY input to the vertical amplifier 
board (P101 pin 2). Diode D119 becomes 
forward biased, placing a low on the set (S) 
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input of IC104, and routing the channel A 
signal to the vertical amplifier (Y axis). 


VERTICAL OUTPUT AMPLIFIER 


Refer to the vertical output amplifier 
schematic diagram. The differential output 
signals from delay line drivers 0125 and 0126 
are routed through delay line L404 to two 
stages of differential amplifiers, Q401-Q404. 
These connect to two emitter followers, Q405 
and 0406, which drive cascode amplifiers 
0408-0411. Four transistors, Q412, 0418, 
Q413, and Q419, provide current sources for 
cascode amplifiers Q408-Q411. The output of 
the cascode amplifiers is applied to the vert- 
ical deflection plates of the CRT. 


Negative feedback from the cascode 
amplifiers is applied to the base of Q405 and 
0406 via FET inverters Q414 and 0415. 
Emitter followers Q416 and Q417 drive cur- 
rent source transistors Q418 and Q419 when 
extra current is required for fast signals. 


TRIGGER CIRCUITS 
Introduction 


Most of the triggering circuits are located 
on the sweep board, although the internal 
triggering signal originates from the channel A 
or channel B vertical amplifier. Refer to the 
corresponding schematic diagram. There are 
several versions of trigger circuits used 
between the introduction of Model 1474 and 
Model 1479B at the time of printing this 
service manual. Each version is described, but 
requires reference to the corresponding over- 
all schematic diagram. 


Trigger Selection 


Refer to the vertical amplifier schematic 
diagram. Both the CH A and CH B trigger 
amplifiers (Q107-Q108 and Q117-Q118) feed 
Q127. The mode logic from IC103 determines 
which signal shall be selected as the trigger. 
In the CH A mode, D117 and D120 are reverse 
biased to allow the channel A signal to act as 
the trigger (D116 and D121 are forward biased 


to lock out CH B). The reverse holds for the 
CH B mode. In both DUAL and ADD modes, 
CH А signal is the trigger unless input from 
IC103 indicates the SOURCE switch is set to 
CH B. 


Trigger Source 


The trigger output from Q127 is routed to 
trigger source switch 53. In Models 1474 and 
1479, this route is through 020 and 016. In 
Models 1479A and 1479B, the route is through 
Q24 and Q23. Q20 and Q16 (or Q24 and Q23) 
form a gate that passes the trigger signal in 
normal sweep operation. In X-Y operation, 
the gate blocks the trigger signal and routes it 
into the horizontal amplifier. SOURCE switch 
53 selects the trigger: CH A, CH B, external 
trigger (EXT), or rectified and filtered modu- 
lation of CH A and CH B (AM DET). The AM 
DET position and associated rectifier and 
filter circuit are not included in Model 1474. 
In its place is a 10:1 voltage divider and a 
switch position labeled EXT 1/10. 


Trigger Coupling 


The selected trigger source signal is 
routed to a FET follower through COUPLING 
switch S4, either directly in the DC position or 
capacitively in the AC position. The signal is 
coupled through a low pass filter in the HF 
REJ position and a high pass filter in the LF 
REJ position. 


Adjustable Trigger Level 


When the FIX/NORM switch is set to 
NORM (the switch positions are labelled 
AUTO LEVEL and NORM on Model 1474), the 
trigger level is adjustable with TRIG LEVEL 
control VR8. Due to design and production 
changes, there were three versions of trigger- 
ing circuits between the introduction of Model 
1474 and the printing of this service manual. 
All three versions are described below. Refer 
to the corresponding overall schematic 
diagram. 
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Model 1474 and 9 

The selected trigger signal from FET 
follower 012 35 dc coupled to emitter 
follower Q13, which drives one input (pin 2) 
of Schmitt trigger IC5. The TRIG LEVEL 
control, VR8, sets a dc reference level at 
the other input (pin 1) of IC5 by way of 
emitter follower Q14. 105 acts as a high 
gain diferential amplifier, or Schmitt 
trigger. When the signal of pin 2 exceeds 
the dc level on pin 1, the output of IC5 
changes states and results in a sharp trig- 
ger. When the pin 2 level drops below the 
pin 1 level, a trigger signal of the opposite 
polarity is developed. 


Earlier Model 1479A 

This circuit description applies to Model 
1479A up to serial no. 99-09600. For serial 
no. 99-09601 and higher, the circuit config- 
uration is the same as described below for 
Model 1479B. The selected trigger signal 
from FET follower Q13 is dc coupled to 
emitter follower Q14, which drives one 
input (pin 2) of Schmitt trigger IC5. The 
TRIG LEVEL control, VR8, sets a dc refer- 
ence level at the other input (pin 1) of IC5 
by way of emitter follower Q15. IC5 acts 
as a high gain diferential amplifier, or 
Schmitt trigger. When the signal of pin 2 
exceeds the dc level on pin 1, the output of 
IC5 changes states and results in a sharp 
trigger. When the pin 2 level drops below 
the pin 1 level, a trigger signal of the 
opposite polarity is developed. 


Later Model 1479A and Model 1479B 

The selected trigger signal from FET 
follower Q13 is dc coupled through emitter 
follower 014 and FET buffer QI5A, which 
drives one input (pin 2) of Schmitt trigger 
IC5. The TRIG LEVEL control, VR8, sets a 
dc reference level at the other input (pin 1) 
of IC5 by way of FET follower Q15b. IC5 
acts as a high gain diferential amplifier, or 
Schmitt trigger. When the signal of pin 2 
exceeds the dc level on pin 1, the output of 
IC5 changes states and results in a sharp 
trigger. When the pin 2 level drops below 
the pin 1 level, a trigger signal of the 
opposite polarity is developed. 


CIRCUIT DESCRIPTION 
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Automatic Triggering Level 


When the FIX/NORM switch is set to FIX, 
the triggering LEVEL control is disconnected 
and has no effect. Instead, the triggering 
level is automatically set at the center of the 
waveform being used as the trigger. The FIX 
mode is very convenient when checking for the 
presence or absence of waveforms at several 
points, or checking amplitude only, because no 
LEVEL adjustments are required when the 
displayed signal changes amplitude or the dc 
component of the displayed signal changes. 
However, this mode should not be used for 
phase or timing measurements. For those 
measurements, the TRIG LEVEL control 
should be used to control the triggering point. 


There are three versions of the FIX cir- 
cuit, corresponding to the three versions of 
adjustable triggering level described above. 


Model 1474 and 1479 

With S201 set to the FIX position (AUTO 
LEVEL position for Model 1474), the trigger 
signal is ac coupled from 012 to Q13 via 
C28; thus the trigger input to IC5, pin 2 is 
signal only with no dc component. The ac 
coupled trigger signal from C28 is also 
routed to detector network D13, D14, C29, 
R64, R65, R68. This network develops a dc 
voltage equal to the average level of the ac 
component of the trigger signal and applies 
it via О14 as trigger threshold to IC5, 
рїп 1. Thus, the triggering signal itself is 
used to derive the trigger threshold. The 
trigger threshold level is automatically set 
at the center (average) of the triggering 
waveform. 


Earlier Model 1479A 

With S203 set to the FIX position, the 
trigger signal is ac coupled from 913 to 
014 via C47; thus the trigger input to 105, 
pin 2 is ac coupled (signal only, no dc com- 
ponent). The ac coupled trigger signal from 
C47 is also routed to detector network D19, 
D20, C48, R66, R67, R68. This network 
develops a dc voltage equal to the average 
level of the ac component of the trigger 
signal and applies it via Q15 as trigger 
threshold to IC5, pin 1. Thus, the triggering 
signal itself is used to derive the trigger 
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threshold. The trigger threshold level is 
automatically set at the center (average) of 
the triggering waveform. 


Later Model 1479A and Model 1479B 

For this version, the trigger signal from 
Q13 is directly coupled through 014 and 
Q15a to pin 2 of 105, just as it is for adjust- 
able trigger level operation. Thus, both the 
ac and dc component of the trigger signal 
are applied to pin 2 of IC5. The output of 
Q14 is also applied to detector circuit 023, 
024, C47, C48, and R66-R69. This detector 
circuit develops a dc voltage equal to the 
dc component plus the average of the ac 
component. With 5203 set to the FIX 
position, the output of the detector re- 
places the output from the TRIG LEVEL 
control This dc voltage is applied by way 
of Q15b as trigger threshold to pin 1 of 
IC5. Thus, the triggering signal itself is 
used to derive the trigger threshold. Тће 
trigger threshold level is automatically set 
at the center (average) of the triggering 
waveform. 


Slope Selection 


Model 1474 and 1479 

Both polarities from IC5 are available at 
SLOPE switch S5. Either polarity may be 
selected and applied through emitter fol- 
lower 015 and inverters 1С1с and 1214 to 
the clock input of sweep control multivi- 
brator IC2. 


Model 1479 А and 1479B 

Both polarities from IC5 are applied to 
the normal sync gates through 016 and 
Q17. SLOPE switch S5 enables normal sync 
gate ICÓb in the "+" position. This allows 
the signal from Q16 to be gated through 
IC6b, IC7c and IC7d. In the "-" position, 
1264 is enabled to allow the Q17 signal to 
be gated through 106١, IC7d, and IC7c. 


Video Sync 
Models 1479A and 1479B include a video 


sync separator circuit. When the VIDEO/ 
NORM switch is in the VIDEO position, IC? 
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inhibits the normal sync signals and allows the 
video зупс circuits (Q18-Q22) to supply the 
sweep trigger. The SLOPE switch selects 
either polarity output from IC5 as the input to 
Q18-Q20. For sweep times of 0.5 s to 0.1 
ms/div, 022 and Q21 are turned on. This 
connects capacitor C58 to the coupling circuit 
between Q19 and Q20. The capacitor shunts 
short duration horizontal (line) sync pulses and 
passes longer duration vertical (frame) sync 
pulses to 020. These slower sweep times are 
used for viewing vertical frames or video 
fields. For sweep times of 50 ms to 0.2 ts/div, 
Q21 and Q22 are turned off and C58 is discon- 
nected. The faster horizontal sync pulses 
reach Q20 and are used for viewing horizontal 
lines of video. 


Normal and Automatic Triggering 


The trigger pulse output of IC7c (Model 
1479A and 14798) or 015 (Model 1474 and 
1479) is coupled through inverters IC1d and 
1С1с to the clock input of the sweep control 
multivibrator, IC2. This pulse synchronizes 
the sweep to the waveform being used as the 
source. If no trigger is present, sweep is not 
developed unless PULL AUTO switch S4 is 
closed. If S4 is closed, Q7 (Model 1479A and 
1479B) or Q25 (Model 1474 and 1479) is en- 
abled and IC2 will run free in the absence of a 
trigger signal.  Transistors O4, Q5, and Q6 
detect the presence of the trigger signal and 
inhibit Q7 (or Q25) when a trigger signal is 
present. 


X-Y Mode Control 


The X-Y mode is selected by setting the 
SWEEP TIME/DIV switch on the sweep board 
to the CH B position. This turns on 10158, 
which disables the sweep generator. It also 
provides the low XY signal to the vertical 
amplifier board at P101, pin 2. This low is 
applied through diode D119 to IC104, which 
selects the channel A signal for vertical 
deflection (Y axis). The XY signal is also 
applied to IC103 which selects the channel B 
trigger signal via  Q127 for horizontal 
deflection (X axis). The channel B trigger 
signal is gated to the horizontal amplifiers by 
Q17 and Q19 (Model 1474 and 1479) or Q25- 
027 (Model 1479 A and 14798). 
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CIRCUIT DESCRIPTION 


HORIZONTAL SWEEP 
Introduction 


The horizontal sweep circuits are located 
on the sweep board. Refer to that schematic 
diagram for the following circuit description. 
The components used in the horizontal sweep 
circuit have different component designations 
for Models 1474 and 1479 than for Models 
1479 A and 1479B, although circuit operation is 
essentially the same. The following circuit 
description uses the component designations 
found on the Model 1479A and 14798 sche- 
matic diagrams. То adapt the description to 
Models 1474 and 1479, compare diagrams and 
substitute corresponding component designa- 
tions. 


Sweep Generation 


When a trigger pulse is received at the 
clock or reset input of IC2, its Q output, pin 8, 
goes low. This allows the horizontal ramp 
integrator (011, Q12 and resistor and capac- 
itors) to begin the sweep. The sweep time is 
determined by the RC constant of the timing 
resistors and capacitors which are selected by 
the SWEEP TIME/DIV control (S2). At the 
slowest sweep times, C22 is the selected 
sweep capacitor, and at faster sweep times 
C23, C24 (trimmed by ТС1), or C25 (trimmed 
by TC2) is selected. The sweep timing resist- 
ors are R27 thru R32, which are selected in a 
repeating pattern for each sweep capacitor. 


Sweep Amplifiers 


The output of the decreasing linear ramp 
integrator (Q11 and Q12) is fed into Q9 and 
010 and then to the horizontal amplifier 
section (Q24-Q32). This amplifier drives the 
horizontal deflection plates of the CRT. The 
horizontal amplifier stages are directly cou- 
pled and a variable dc reference is established 
by the horizontal POSITION control. In nor- 
mal operation, the gain of amplifier Q29/ Q30 
causes the sweep ramp to produce slightly 
over 10 divisions horizontal deflection. To 
expand the sweep for closer waveform obser- 
vation, the X5 MAG switch provides a five 
times gain increase in the 029/030 circuit. 


CIRCUIT DESCRIPTION 
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End of Sweep 


A second output of the integrator, an 
increasing linear ramp from the emitter of 
Q10, is fed to the sweep holdoff timer (IC3, 
pin 6). When the decreasing ramp voltage has 
swept the trace to the right hand side of the 
CRT, the increasing ramp voltage reachs the 
threshold setting of IC3. This causes the 
output of IC3 (pin 3) to go low. This low sets 
the Q output of the sweep control flip-flop 
(IC2) high, which ends the sweep by turning on 
Q8 and discharging the sweep capacitor. This 
action resets the trace to the left hand side of 
the CRT. 


Sweep Holdoff 


A finite sweep holdoff time is required to 
discharge the sweep capacitor before the next 
sweep can begin. A progressively longer 
holdoff time is required to completely dis- 
charge the larger value sweep capacitors at 
slower sweep times. The holdoff time is 
determined by the capacitor tied to IC3, pin Z 
and the optimum value for each sweep is set 
by the SWEEP TIME/DIV control. The sweep 
holdoff time capacitor connected to pin 2 of 
IC3 is discharged through R25 to reset IC3 (pin 
7). When the pin 7 voltage drops to 1.6 volts, 
the holdoff timer output (IC3, pin 3) is trig- 
gered high. This resets IC2, which is now 
ready to accept the the next trigger pulse. 
While the holdoff timer is reset, the holdoff 
capacitor is recharged by IC3 pin 7. 


Sweep Pulse 


As a result of the actions just described, 
sweep control flip-flop IC2 produces a positive 
going pulse from its % output that is coinci- 
dent with the sweep. This waveform is used in 
IC4 to synchronize trace blanking with the 
sweep and to synchronize the vertical display 
with the sweep. IC4a, b, and c generate the 
CP (clock pulse) signal which is used to alter- 
nately select vertical channel A and B in dual 
trace operation At slow sweep times, IC4a 
and b operate as the free running chop multi- 
vibrator, and the CP signal switches state at 
approximately 200 kHz during the sweep рег- 
iod. IC4b is gated off between sweeps. At 
faster sweep times, IC4a is turned off and 
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IC4b and c operate as inverters. The CP 
signal follows the sweep pulse and causes the 
vertical switching matrix to alternately dis- 
play channel A during one sweep and channel B 
during the next. IC4d inverts the sweep pulse 
to produce a negative going blanking pulse 
that is coincident with sweep. This pulse is 
the input to the blanking circuit, which соп- 
sequently reduces the trace intensity between 
sweeps so the reset of the trace cannot be 
seen. 


Sweep control flip-flop IC2 will not ке- 
spond to trigger input during sweep and hold- 
off periods, but is again enabled at the end of 
the holdoff period. The next trigger pulse can 
come from either the clock input (pin 12) or 
from the reset input of Q6 if the AUTO 
TRIGGERING circuit is on. 


INTENSITY CIRCUIT 
Introduction 


The visible display on the CRT occurs 
when the electron beam strikes the floures- 
cent coating on the inside of the CRT screen. 
Brightness or intensity is basically dependent 
upon the voltages applied to the CRT. A 
simplified schematic of this circuit is shown in 
Fig. 9. 


Cathode and Anode Voltage 


The total acceleration potential for the 
CRT electron beam is about 6 kV for Model 
1479B, and about 4.7 kV for Models 1474, 
1479, and 1479A. This is the sum of the 
cathode voltage (-1.5 kV for Model 1479B, 
-1.9 kV for the others) and the anode voltage 
(+4.5 kV for Model 14798, +3.8 kV for others). 
This voltage is supplied by the high voltage 
power supply which is described separately. 


Intensity Grid 


Beam current is controlled by the voltage 
on the intensity grid with respect to the 
cathode. In the quiescent state with no sweep, 
the intensity grid is roughly 85 volts negative 
with respect to the cathode. This completely 
cuts off beam current and blanks the retrace. 
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Fig. 9. CRT Operating Voltage Circuit. 
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CIRCUIT DESCRIPTION 
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During the sweep, a positive going pulse 
from the blanking circuit reduces the negative 
bias on the intensity grid, which permits 
electron beam current and unblanks the trace. 
The INTENSITY control adjusts the amplitude 
of the unblanking pulse. A further explanation 
of the blanking circuit is given in the "Blank- 
ing Circuit" paragraph. 


Other Grids 


The electron beam is also affected by the 
accelerator grid, focus grid, and astigmatism 
grid. The accelerator grid is fixed at +10 
volts, which is about 1.5 to 1.9 kV positive 
with respect to the cathode. A second accel- 
erator grid is internally connected to the same 
pin of the CRT to provide post-deflection 
(after vertical and horizontal deflection 
plates) acceleration. The electron beam is 
concentrated by the potential on the focus 
grid. FOCUS control VR205 is connected in a 
voltage divider between the high voltage 
supply and +10 volts for an adjustment range 
of roughly -1.3 to -1.7 kV. The astigmatism 
grid further shapes the electron beam. ASTIG 
control VR203 is simply connected from the 
+124 volt supply to chassis to obtain the 
necessary voltage range for correction of 
astigmatism. 


Trace Rotation 


For Model 1479B only, regulated +10 V and 
-10 V is applied across emitter followers 0317 
and 0318. This permits TRACE ROTATION 
contro] VR206 to adjust emitter voltage 
through the +10 V to -10 V range. А dc cur- 
rent, variable in magnitude and of either 
polarity, is applied through the trace rotation 
coil around the CRT. The resultant magnetic 
field rotates the electron beam of the CRT to 
electrically adjust trace tilt. 


Pattern Distortion 


For Models 1474, 1479, and 14794, a set 
of pattern distortion deflection plates permits 
a dc voltage from VR301 to compensate for 
vertical and horizontal deflection plate unbal- 
ance, 
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HIGH VOLTAGE POWER SUPPLY 


Refer to the simplified schematic of the 
high voltage and blanking circuit shown in Fig. 
10. The unregulated +15 volts from the low 
voltage power supply drives a dc-to-dc con- 
verter consisting of 0301, Q311, Q312, and 
T301. Transformer T301 and transistor 0301 
form an oscillator which operates at approx- 
imately 20 kHz. A high voltage 20 kHz ac is 
thus developed across the secondary of T301. 
The transformer step-up ratio is different for 
Model 1479B than for Models 1474, 1479, and 
14794. The transformer in Model 14798 
provides about 1.5 kV, versus approximately 
1.9 kV for the other models. The secondary 
voltage of transformer T301 is rectified by 
D301 (Model 1479B) or D303 (Models 1474, 
1479, or 14794) and filtered by C305 as the dc 
cathode potential. Regulation is achieved by 
feedback of the high voltage dc through a 
voltage divider to 0312 and Q311, thus con- 
troling the peak primary current of T301. 
VR303 adjusts the high voltage. The second- 
ary output of T301 is applied to voltage doub- 
ler that provides +3.8 kV for the anode in 
Models 1474, 1479, 14794. In Model 14798 a 
voltage tripler is used which develops +4.5 КУ 
for the CRT anode. 


BLANKING CIRCUIT 
Introduction 


The blanking circuit blanks the CRT 
during the retrace period (when electron beam 
returns from right side to left side of CRT) 
and unblanks the CRT during sweep. This is 
accomplished by setting the instantaneous dc 
voltage on the intensity grid with respect to 
the cathode. 


Boost Voltage 


The potential difference between the 
intensity grid and the cathode is developed by 
a boost voltage circuit including transformer 
T301, transistor switch 0302, coupling capac- 
itor C308 and rectifier diodes D304, D305. A 
simplified schematic of this circuit is shown in 
Fig. 10. 
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Fig. 10. High Voltage Circuit. 
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Fig. 11. Unblanking Circuit. 
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CIRCUIT DESCRIPTION 
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A tapped secondary winding on high volt- 
age transformer T301 applies a part of the dc- 
to-dc converter's switching voltage to tran- 
sistor switch Q302. The voltage divider com- 
ponents in the 0302 circuit determine the 
conduction and cutoff limits. That portion of 
the transformer switching voltage within these 
limits is capacitively coupled through C308 
which re-references the alternating voltage to 
the CRT cathode voltage (-1.5 ог -1.9 КУ). 
Diodes D304 and D305 are the boost voltage 
rectifiers. Diode D304 clamps the positive 
most swing of the 20 kHz switching voltage to 
the reference voltage (-1.5 or -1.9 kV) and 
diode D305 rectifies the negative swing into a 
dc voltage that is about 85 volts negative with 
respect to the cathode of the CRT. 


Unblanking 


During the sweep, a postive-going um- 
blanking pulse is dc coupled to Q302, changing 
its conduction level. As a result, a lower 
amplitude 20 kHz switching voltage is applied 
to the boost voltage rectifier. This instan- 
taneous reduction in boost voltage reduces the 
bias on the intensity grid of the CRT, which 
permits electron beam current and unblanks 
the trace during the sweep. The unblanking 
pulse is also coupled through C307 for un- 
blanking at higher speeds. 


The unblanking pulse is developed from 
the negative going sweep pulse (J212, pin 2) 
which is coincident with each sweep. The 
circuits which convert the sweep pulse into 
the unblanking pulse are shown in Fig. 11. 
INTENSITY control VR201 adjusts the ampli- 
tude of the pulse which is applied to the base 
of transistor Q303. Transistors Q303, Q304, 
Q305, and Q313 provide amplification and dc 
level shifting. The output from Q304/Q305 is 
referenced to about +20 volts dc, and at 
maximum intensity, increases to about +40 
volts during sweep. At lower intensity, the 
amplitude of the unblanking pulse is corre- 
sponding lower. 


Intensity Modulation 
Intensity modulation from an external 


signal at the Z-AXIS INPUT jack is super- 
imposed on the blanking signal by Q306. A 


35 


positive going signal increases brightness. The 
input to Q306 is TTL compatible; i.e., input 
markers of 3 to 5 volts amplitude will be 
visible as intensified portions of the sweep. 


CALIBRATION VOLTAGE 


Multivibrator circuit Q2 and Q3 on the 
sweep board generate a 1 kHz square wave. 
Variable resistors VR2 and VR3 are used to 
adjust the frequency (pulse width) of the 
positive and negative portions, respectively. 
The output is developed across amplifier 01. 
Variable resistor VR1 adjusts the output level 
to 0.5 volt peak-to-peak. 


LOW VOLTAGE POWER SUPPLY 
Introduction 


A simplified schematic of the low voltage 
power supply is shown in Fig. 12. The main 
power transformer has two secondaries. The 
first is a center tapped 28 volt (equivalent to 
two 14 volt) winding which is the source of the 
+15 V, +10 V, -8 V, and +5 V supplies. The 
other is a 120 volt winding which is the source 
of the +124 and +108 V supplies. 


+15, +10, and +5 Volt Supply 


The center tapped 28 volt ac output of the 
main power transformer is applied to diode 
bridge D319. The approximate 30 volt dc 
output is connected to form the unregulated 
+15 and -15 volt dc source. The unregulated 
+15 volt supply is fed into Q308, Q315, and 
Q316 to create a regulated +10 volts. In turn, 
+10 volt supply is fed into Q307 and Q314 to 
create the +5 volt supply. 


-8 Volt Supply 


The negative polarity output of diode 
bridge D319 is regulated to -8 volts by 10301 
and Q309. The adjustable -8 volts is used as 
reference by the +10, +5, +124 and +108 volt 
supplies, and thus adjusts all regulated volt- 
ages. In fact, the recommended adjustment 
procedure is to measure and accurately set the 
+108 V output. 
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Fig. 12. Low Voltage Power Supply. 
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CIRCUIT DESCRIPTION 


+124 and +108 Volt Supply 


The 120 volt secondary of the main power 
transformer is rectified by diode bridge D320 
and regulated in the circuit return leg by Q310 
and IC301b to create +124 volts. Zener diode 
D318 drops part of the power to a regulated 
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+108 volts. The values of +124 volts and +108 
volts are specified on the schematic for Model 
1479B, while values of +120 volts and +107 
volts are given for Models 1474, 1479, and 
1479A. Circuit operation is identical and the 
difference is merely in the adjustment. 
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OPERATOR MAINTENANCE 
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WARNING 


To prevent electrical shock, do not per- 
form servicing that requires removal of 
the covers unless you are qualified to do 
so. Exposed high voltage, up to 6,000 
volts is present when covers are re- 
moved. The following procedures do not 
require removal of the top or bottom 
cover. 


ASTIGMATISM 


To adjust the CRT for the clearest sharp- 
est image: 

1. Set the SWEEP TIME/CM switch to CH B 
(X-Y operation) and set both channel A 
and B AC-GND-DC switches to the GND 
position. This will produce a dot on the 
screen. 


With the INTENSITY control set about 
mid-range, adjust both the FOCUS 
control and the  ASTIG screwdriver 
control on the front panel for the sharp- 
est roundest spot on the screen. Do not 
readjust the ASTIG after this step. 


Never allow a spot of high 
brillance to remain stationary 
on the screen for more than a 
few seconds. The screen will 
be permanently burned. 


DC BALANCE 

1. Set scope controls for a single horizontal 
trace on Channel A (AC-GND-DC switch 
to GND position and AUTO sweep). 
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Observe the trace while rotating Channel 
A VARIABLE control from maximum 
clockwise to maximum counterclockwise. 


If the trace moves vertically, adjust 
VR101 (item 40, Fig. 5), accessible 
through left side of ocilloscope case, for 
mimimum or zero movement when 
performing step 2. 


Observe the trace while rotating Chan- 
nel A VOLTS/DIV switch through 5 mV, 
10 mV, and 20 mV positions. 

5. If the trace moves vertically, adjust 
VR103 (item 39, Fig. 5), accessible 
through left side of ocilloscope case, for 
mimimum ог zero movement when 
performing step 4. 


Repeat steps 2 thru 5 to eliminate inter- 
action between the balance adjustments. 


Repeat the procedure for Channel B 
using the variable resistors accessible 
through the right side of the case (VR106 
and VR108 items 33 and 34, Fig. 5). 


CALIBRATION CHECK 


A general accuracy check can be made by 
displaying the CAL 1kHz -f ا‎ 0.5 У р-р term- 
inal output on the screen. This output term- 
inal is factory adjusted to provide a square 
wave of 0.5 volt peak-to-peak amplitude at 
one millisecond per cycle. At 0.1 V/div this 
will produce 5 divisions of vertical deflection 
when the VARIABLE controls are set to CAL. 
The 10 mV/div range may be used to check the 
10:1 attenuation of the probe (5 divisions of 
deflection will result). 
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With a 0.1 ms/div sweep time and VARI- 
ABLE set to CAL, one cycle of the waveform 
should occupy 10 divisions. At 1 ms/div, 10 
cycles will span the ten divisions, while 2 
cycles will cover the 10 divisions using 5X 
magnification. 


PROBE COMPENSATION 


Probe compensation matches the probe 
capacitance to a specific oscilloscope input. 
For best results, compensate both probes 
initially and do not interchange the channel A 
and B probes. Whenever another probe is used, 
adjust its probe compensation before taking 
any measurements. To compensate probes: 


1. Connect probes to both input jacks. 
Connect ground clip of the probe to 
oscilloscope ground terminal and touch 
both probes to CAL 1 kHz ΓΙ. 0.5 Vp-p 
terminal. 


2. Select CH A mode. 


3. Set oscilloscope controls to display 3 or 4 
cycles of CAL square wave at 5 or 6 
divisions amplitude. 


4. Adjust compensation trimmer on probe 
for optimum square wave form (minimum 
overshoot, rounding off, and tilt) as 
shown in Fig. 13. 


5. Repeat steps 1 thru 4 for CH B. 


TRACE ROTATION 


For accurate measurments, the trace must 
be exactly parallel with the horizontal lines of 
the graticule scale. Trace tilt is corrected by 
the following adjustment procedure. 


For Model 1479B: 
Trace rotation is adjusted by the screw- 
driver control on the front panel. Adjust 
trace to be exactly parallel with, the 
horizontal scale line on the graticule. 
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For Models 1474, 1479, 1479А: 


Loosen two screws оп the геаг panel 
СЕТ cover (Fig, 14). Grasp and rotate 
cover to align horizontal trace with 
horizontal scale, then re-tighten the two 
screws. 


Overshoot 


Ideal waveform 


Undershoot 


Fig. 13. Probe Compensation Waveform. 


CRT COVER 


Fig. 14. Trace Rotation Location. 


OPERATOR МАМТЕМАМСЕ 


FUSE REPLACEMENT 


The main power fuse (F1) will not norm- 
ally open umless there is a problem in the unit 
or an operational error. It is recommended 
that the reason for the blown fuse be deter- 
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mined before the fuse is replaced. The main 
power fuse is replaced by unscrewing the fuse 
cap on the rear panel (item 37, Fig. 5), instal- 
ling a new fuse (fast blow 0.7 amp for 120 
VAC or fast blow 0.3 amp for 240 VAC), and 
replacing the fuse cap. 


———---— 
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WARNING 


This service manual is intended for use by 
qualified electronics technicians only. To 
avoid electrical shock, do not perform 
servicing unless you are qualified to do so. 
High voltages up to 6000 У ас are present 
when this instrument is operating. Remem- 
ber that a high voltage charge may be 
retained indefinitely, especially at the CRT 
socket and anode cap. Discharge high 
voltage capacitors with a grounded test 
lead after removing power. Line voltage 
(120 or 240 VAC) is present on the power 
input circuit whenever the ac power cord is 
connected to a live outlet, even if the scope 
is turned off. Observe all high voltage 
safety precautions when the housing is 
removed from the oscilloscope. Contacting 
exposed high voltage could result in fatal 
electric shock. 


REMOVING THE CASE 


The oscilloscope case is secured by eleven 
Philips head screws. The case is in two 
sections, The top section is secured by seven 
screws and the bottom section is secured by 
four screws. The locations of these screws are 
shown in Fig. 15. 


FUSE REPLACEMENT 


The main power fuse (Fl) is in series with 
the primary of the power transformer. This 
fuse is accessible from the rear panel and can 
be changed without removing the case. the 
procedure is covered in the OPERATOR 
MAINTENANCE section of the manual. 
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Fig. 15. Removing the Case. 


А second fuse (F301), protecting the high 
voltage supply, is in series with the dc-dc 
converter. This fuse is located on the power 
supply circuit board. To replace fuse F301: 


(^ 


SERVICE 


n—————————————»M——————————————Ó—————————MráÓ ————— نے‎ sss 


1. Remove the top section of the unit's 
case. 


2. Locate and replace F301 on the power 
supply board (0.5 amp). 


Blown fuses usually indicates a fault in the 
unit. The reason for blown fuses should be 


determined and corrected before replacing the 
fuse. 


120/240 V CONVERSION 


The oscilloscope will operate from either 
120 or 240 VAC (50/60 Hz) power source. To 
adapt the scope to the power source: 


1. Remove top section of case. 


2. Locate and disconnect voltage selector 
plug from connector P5 (Fig. 16). 


3. Rotate plug 1809 and reinsert in P5 as 
shown in Fig. 16. 


4. Replace fuse F1 with one of the approp- 
riate value (0.7 amp for 120 V or 0.3 amp 
for 240 V). 


The tapped power transformer may also be 
wired to operate from a 100 or 220 VAC power 
source. Refer to the schematic diagram and 
make corresponding wiring changes at con- 
nector P3 (adjacent to P5). 


DISASSEMBLY 


WARNING 


Before attempting any major disassem- 
bly, disconnect the main power cord and 
discharge high voltage capacitors to 
prevent electrical shock. 
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Disassembly of this oscilloscope, including 
removal and replacement of the CRT and 
circuit boards, is illustrated in the MECHAN- 
ICAL PARTS LIST section of this manual. 
Some disassembly may require removal of 
front panel knobs. Round control knobs are 
secured by set screws. Lever switch knobs 
just pull off and push on. Pushbutton knobs 
are secured by a flange behind the front panel, 
and cannot be removed until the front panel is 
removed (or the pushbutton switch assembly is 
removed from the front panel). 


TROUBLESHOOTING 


А complete set of troubleshooting charts 
follows, which should help isolate most faults. 
Always test the unit for functional operation 
and performance to specification after per- 
forming a repair. 


Power 
Transformer 


Rotate plug to 
change voltage 


P3 Р5 "g Wi 


CON 
P2 Pt 
үйө Selector 
oard 


120V 


240V 


Rear Panel 
(Inside view) 


Fig. 16. 120/240 V Conversion. 


TROUBLESHOOTING CHART 


Check the pilot lamp 


Check presence of spot 


Check the luminance 


Check the trace 


Check V-AMP operation 


Check dual-trace operation 


Check sync operation 


Check blanking 


Check calibrating voltage 


МЕНИН 


Repair completed 
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Check the pilot 
lamp 


Check presence 


of spot (Set 
SWEEP 
TIME/DIVto X У) 


Check the voltage Select the correct 
selector operating voltage 


а. D320 defective( X68 
Check the fuses b.C335 defective( X68) 
c. Power transformer 


defective 


Check+108.5V supply 
(at P306 terminat 8 
of X68) 


Сћеск + 120V supply 
(at P307 terminal 8 
of X68) 


LEO defective, Poor 0318 short-circuited 
contact in P304 (X68) 


Check - 1.3kV supply 
(at P301 terminal 9 
of X68) 


Check +15V, * 10V, 
-8V supplies (X68) 


Check voltages in X73 
1220-03 between respec 
tive radiator plate and 


У. AMP 
defective, 
Refer to 4 


Check collector 
wave form in 
Q301 (X68) 


Check voltage in X74 
1210-00 between termi- 
nal 10 and GND and 

between terminal 11 and 
GNO 


Q31,H AMP D301 defective 
defective (X74) (X68) 


Check voltage at CRT 


grid terminal 7 in (X681 


P301 (X68) 


CRT defect 
w 


. D304,305 defective 


(Note) 1. 


ором 


. 0302 defective (Χ68) 
1C2,4 defective (X74) 


Parts without particular notes 
belong to the main body. 
X68 — X68-1270-00 
X73-1210  Х73-1221-00 
X73.1220 — X73-1220-00 
X74 — X74-1210-00 


Q310 defective (X68), 
power transformer 
defective 


0319, Q308,309,315, 
316, 1C301 circuit 
malfunction 


Q301,311,312 
defective (X68) 

. T301 defective (X68) 
Replace protective 
fuse, 0.5А 
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3. Fig. А. Waveform in Sweep Circuit (mput 
2 kHz sine wave, Sweep Time 0.1 ms/div) 


No. 6 pin of IC5 
(trigger AMP output) 


No. В ріп овас | 
(Schmitt output) 
3۷ 
0 = NEN 
No. 2 pin of IC2 
(frep-flop gate "А") 
3v 
0 کہم س‎ 
| No. 13 pin of IC2 
¦ (frep-flop gate 757) __ 
| зу 
0 


Мо. 8 pin of IC2 
4 (frep-flop gate Па") 3 SV! 


Collector of 011 
(Miller integrator پور‎ 
output) 
Sweep circuit 
2۷ — 


malfunction 
lin X74, Q6~11, 
25, 1C1~3) 


Check the 
luminance 


Check + 120V supply 
(at P307 terminal 8 
of X68) 


Check +108.5V supply 
(at P306 terminal 8 
of X68) 


Check collector 
wave form of 
Q302 (X68) 


Q303-306,313, 
D306,307 
defective (X68) 


Check the trace 
(with TRIG 

LEVEL knob set 
to PULL AUTO) 


Check collector 
wave form of Q11 


Collector of Q305 
(X68) (unblanking 


output) soy r 


18V 
0 
(Broken lines = free running) 


Check X Y voltage 
of IC1, No. 6 pin 
(3.5V, X74) 
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SERVICE 


Malfunction in 
Q101~110, 16101 


creck ες ΜΗ Check circuit operation (x73 1210) Y 
operation (voltage) of faulty CH : Malfunction in 
(single-trace) а111~122, 
(X73 1210) 


1C103,104, 0112,113 
defective (Х73-1210} 


р Check voltaqes at Malfunction in Q123~126 
Both CH's P401,402 {Х73.1210), 0401-402 
ini trouble {Х73-1220 test pins) (Χ73:1220) 


AMP circuit with faulty voltages 
Check collector voltages (X73 1220) 
of Q410,411 (radiator 


3. Q403,5,7,8,10,12,18 
u f X73 1220) ,۰ء‎ ' У 
РО 1220 b. 99 


. 164 defective (X74) 

b. 1C103,104 defective 
(X73.1210) 

с. L2 broken (X74) 

d. S106 defective (X73-1210) 


Check CHOP operation 
(with SWEEP TIME/OIV 
knob set to 0 5S~1msS) 


Check dual trace 
operation 


(See Fig. B) 


Check ALTER operation 
(with SWEEP TIME/DIV 
knob set to 0.5mS ~ 14S) 


Poor contact in S2d,e (X74) 


CHOP in 
operation 
0۷۸ 


ом 
(SWEEP TIME/DIV 1πι8) 


ALTER in 
operation 


(SWEEP TIME/DIV O.1mS) 


Fig. B. J1 Clock Pulse Waveforms at Terminal 5. 
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Check wave form 
Check sync Check EXT sync of IC5, pin No. 6,7 
operation (X74) 


(ок) (See Fig. А) 


@ (ок) Сћеск маме 


form at Мо. 8 
pin of IC1(X74) 


Check collector 
wave form of 
Q18 (X74) 


8 Check sync in 
CH1, CH2 


Check AUTO 
FREE RUN 
operation 


Q4~6,25, IC2 
defective (X74) 


ë Q14, 013,14 
Check AUT | defective 
8 LEVEL operation (X74) 


Check wave 
form at No. 11 
pin of IC4(X74) 


1С4 defective 


Check unblanking (X74) 


Check collector 
wave form of 
Q304 (X68) 


Q303~306, 313 
defective (X68) 


Check collector 
wave form of Q302, 0306,307 


Q302 (X68) defective (X68) 


0304,305 
defective (X68) 


Check wave form 
of calibrating 
voltage 


Q1~3, 01 
defective (X68) 


Repair completed 
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Q12,13, 1С5 defective (X74) 


Q15, IC1 defective (X74) 


: Q107,108,127 
defective (X73.1210) 


: Q117,118,127 
(X73 1210) 


Check FRAME/LINE 
operation 
IC5 defective 
(x74) 


< 


GENERAL 


This oscilloscope was calibrated at the 
factory before shipment. Readjustment is 
recommended only if repairs have been made 
in a circuit affecting calibration or if you have 
reason to believe the unit is out of calibration. 
Complete calibration procedures are given in 
this manual. However, calibration adjust- 
ments should be attempted only if the proper 
test equipment is available, and you are exper- 
ienced and qualified in its use. If the the test 
equipment used for calibration is less accurate 
than specified, the accuracy of the oscillo- 
scope will be proportionately degraded. Per- 
form related adjustments only in the specified 
sequence to prevent undesirable interaction of 
adjustments. 


CALIBRATION CHECK 


A general check of calibration accuracy 
may be made by displaying the output of the 
CAL 1kHz.J L. 0.5V р-р terminal оп the screen 
of the oscilloscope. This test signal provides a 
square wave of 0.5 volt peak-to-peak 2396, and 
period of 1 millisecond +3%. This signal may 
be used for probe compensation adjustment 
and for an approximate check of amplitude 
and time accuracy. However, the CAL signal 
should never be used for performing recali- 
bration adjustments; a signal source with amp- 
litude and time accuracy of 0.596 or better 
should be used for performing calikration ad- 
justments. 


TEST EQUIPMENT REQUIRED 
following items of test equipment are 


"ninended for calibration of the Model 
+79, 14794 or 14798 Oscilloscopes. 
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DC Voltmeter. 1% or better accuracy in 
the 100 mV to 200 V range (B & K-Precision 
Model 2815 or 2831 or equivalent). 


High Voltage Multiplier Probe. 396 or 
better accuracy at 1.5 kV. Input impedance 
100 megohms or greater (B& K-Precision 
Model PR-28 or equivalent). 


Sine and Square Wave Generator. 100 Hz 
to 100 kHz range. Amplitude variable from 
10 mV to 10 V peak-to-peak. Sine wave dis- 
tortion 1% or less (B & K-Precision Model 
3010, 3020, 3025, or 3030). 


Fabricated RF Oscillator (Fig. 18). 


Frequency Counter. 0.596 or better ac- 
curacy. 10 Hz to 10 MHz range (Any B & K- 
Precision frequency counter). 


Oscilloscope Calibrator. Amplitude ac- 
curacy of 0.596 or better at 1 kHz at peak-to- 
peak amplitude of 50 mV, 0.5 V, 5 V and 10 V. 
Time marker accuracy of 0.596 or better at 
periods of 1 ms, 20 15, 0.5 js, and 0.215. Pulse 
rise time 4 ns or less (Zi-Tech 303, Ballantine 
Model 6125, or Tektronix Model PG-506 Cali- 
bration generator, PG-501 Time Mark Gener- 
ator and TM-500 Series Mainframe, or equiv- 
alent). 


Sweep Generator. At least 1 kHz to 
30 MHz sweep. Amplitude flatness to 30 MHz 
within 1396. Frequency markers every 5 MHz. 


PRELIMINARY PROCEDURE 


Make sure that the line voltage is within 
105-130 VAC for 120 volt operation or within 
210-260 VAC for 240 volt operation. Warm up 
the oscilloscope and the calibrating instru- 
ments thoroughly (30 minutes) before starting. 


Before starting adjustments, set operating 
controls as specified in Table 1. 
cedure assumes the operating controls to be in 
this initial condition and instructs any changes 


required. 


INTENSITY 
FOCUS 
MODE 


V POSITION 
(CH A and B) 


VOLTS/DIV 
(CH A and B) 


VARIABLE 
(CH A and B) 


AC-GND-DC 
(CH A and B) 


CH B POLARITY 
SOURCE 
COUPLING 
SLOPE 

TRIG LEVEL 
PULL AUTO 
FIX/NORM 
SWEEP TIME/DIV 
SWEEP VARIABLE 
H POSITION 
PULL X5 MAG 
VIDEO/NORM 


3 o'clock 
optimum position 
CHA 


mechanical center 
5 mV/div 


CAL 


DC (GND for no 
input signal) 


NORM 
CHA 


mechanical center 
pulled out 

NORM 

1 ms/div 

CAL 

mechanical center 
pushed in 

NORM 


Table 1. Initial Control Settings 
for Calibration Adjustments. 


~ 


POWER SUPPLY ADJUSTMENTS 


Low Voltage Adjustment and Power Supply 
Voltage Checks 


1. 


Connect a dc voltmeter to measure the 
voltage at P306, pin 8 with respect to 


chassis ground. 


Each pro- 
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3. 


CALIBRATION 


Adjust VR304 to +108.5 V +1% for Model 
14798, or to +107 V +1% for Models 
1474, 1479, and 1479 A. 


Connect a dc voltmeter to measure the 
voltage at each of the points listed in 
Table 2 with respect to chassis ground. 
Voltage readings should also be approxi- 
mately as listed in Table 2. 


MEASURE VOLTAGE 


P306, pin 2 -8 V 
P306, pin 3 45 V 
P306, pin 4 +15 V 
P306, pin 5 +10 V 
P307, pin 8 +120 V * 


ж = 4124 V for Model 14798 


Table 2. Power Supply Checks. 


High Voltage Adjustment 


Connect a dc voltmeter with high volt- 
age, high impedance probe (at least 100 
Megohms impedance) to P301 pin 9. 


Adjust VR303 to obtain -1.5 kV for Model 
1479B, or -1.9 kV for Models 1474, 1479, 
or 1479 A. 


INTENSITY AND DISPLAY ADJUSTMENTS 


FOCUS and ASTIGmatism Adjustment 


Adjust the focus and astigmatism as out- 


lined in the OPERATOR MAINTENANCE sec- 


tion. 


Intensity Theshold Adjustment 


+. 


2. 


Set the LEVEL control to the AUTO 
position (out) to obtain a sweep. 


Adjust VR302 so the trace just disap- 
pears as the INTENSITY control is re- 
duced to the 10 o'clock position. 


حم 


CALIBRATION 


Blanking Adjustment 


1. 


2. 


Set SWEEP TIME/DIV control to 0.2 15 
(fastest speed). The LEVEL switch must 
pulled (AUTO position) to obtain trace. 


Use the minimum INTENSITY setting 
that will produce a visible trace. With 
the correct setting, some of the trace 
will be visible, but the beginning of the 
trace will not appear. 


Adjust TC301 to unblank the trace at the 
earliest possible point; 1.е., so the trace 
becomes visible as far to the left as 
possible. 


Pattern Distortion 


This adjustment does not apply to Model 


1479B. 


1. 


2. 


5. 


Select X-Y operation (set SWEEP ПМЕ/ 
DIV switch to CH B). 


Apply a 1 kHz sine wave to the CH A 
input and a 100 Hz sine wave to the 
CH B input. 


Adjust amplitudes of the 1 kHz and 
100 Hz inputs (and/or CH A and CH B 
attenuators) for approximate 8 X 8 divi- 
sion display. 


The ideal display is shown in Fig. 17. If 
the display is similar to (a) or (b), adjust 
VR301 to achieve pattern (c). 


Readjust FOCUS and ASTIGMATISM if 
required. ! 


VERTICAL AXIS ADJUSTMENTS 


Vertical Centering 


The first vertical axis adjustment is to 


establish dc balance in the vertical output 


amplifier. 


This is accomplished by shorting 


the input of the output amplifier to eliminate 
any residual unbalance from the preamplifier 
section, and adjusting for a vertically centered 
trace. 


1. 


=== =s =s <= =s=skV===ur A Uq T 


Fig. 17. Pattern Adjustment. 


1. Short P401 to P402 on vertical amplifier 
board. 
2. Adjust VR402 to center trace vertically. 
3. Remove short from step 1. 
DC Balance 


Adjust the DC balance as specified in the 


OPERATOR MAINTENANCE section. 


Channel B Polarity and Position Adjustments 


Set Channel A and Channel B AC-GND- 
DC switches to GND position. 


2. Set MODE switch to CH В. Select AUTO 
triggering to obtain trace. 


3. Alternately select normal and inverted 
polarity with CH B POLARITY pushbut- 
ton switch, Adjust VR112 so CH B trace 
does not shift when CH В POLARITY 
switch is operated. 


4. Select DUAL Mode. 


5. Verify channel A and B POSITION con- 
trols are mechanically centered. Be sure 
to use center of mechanical rotation. If 
necessary, loosen knob set screw and ге- 
position knob pointer to top (12 o'clock). 


6. Adjust VR105 and VR402 to superimpose 
both traces in the center of screen. 


Vertical Gain Adjustments 
1. Set MODE switch to CH A. 


2. Apply calibrated 20 mV р-р 1 kHz square 
wave to CH A input. 


3. Set CH A VARIABLE control to CAL and 
VOLTS/DIV to 5 mV. 


4. Adjust VR401 for exactly 4 divisions 
vertical amplitude. 


5. Repeat the procedure for CH B, adjust- 
ing VR110. 


Input Capacitance | 


` 
٦ 


The object of this procedure is to equalize 
the input capacitance for all sections of the 
vertical attenuator. This is accomplished by 
first using the non-adjustable capacitance of 
the input FETs on the non-attenuated range 
(5 mV/div) as reference, then trimming the 
input capacitor of each attenuator section to 
match. A measurement corresponding to the 
reference capacitance is established by con- 
necting it as the tuning capacitor of a test 
oscillator (Fig. 18). This causes the test oscil- 
lator to operate at a reference frequency. The 
reference frequency is measured on a fre- 
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CALIBRATION 


quency counter. The specific frequency at 
which the test oscillator operates is not crit- 
ical, but the frequency should be stable at 
approximately 5 MHz. The attenuator is then 
switched to other ranges. For each attenuator 
section, the associcated trimmer capacitor is 
adjusted so the test oscillator again operates 
at the reference frequency. А non-metallic 
tool should be used for adjusting trimmers. 


1. Build the test oscillator shown in Fig. 18 
and connect it to the frequency counter 
and the CH A input of the oscilloscope as 
shown. No input signal is applied during 
this procedure 


TO 
SCOPE — 100pF NPO 2N5458 
182-011-9-001 
ATpF NPO 
031-002-9-001 


COIL 
044-010 9-001 


30 pF NPO 
031-014-9-00! 


مسإ 
9v‏ ~ 
TRANSISTOR‏ 
ВАТТЕВУ‏ 
BOX 2-5/8 x 1-5/8 х 2"‏ 


Tez 


Fig. 18. Schematic of Test Oscillator 
for Input Capacitance Adjustment. 


2. Turn on the oscilloscope to stabilize the 
input capacitance of the input FET amp- 
lifier. 


3. Set CH A VOLTS/DIV control to 5 mV. 


4. Measure and record reference frequency 
of test oscillator on frequency counter. 


5. Set CH A VOLTS/DIV control to other 
ranges and adjust corresponding trimmer 
to match reference frequency recorded 
in step 4, as listed in Table 3. 


CALIBRATION 


6. Connect test oscillator to CH B INPUT 3. 
and repeat adjustments for CH B as list- 
ed in Table 4. 


reference 4. 
TC102 
TC104 
TC111 


Table 3. CH А Input Capacitance 
Adjustments 


reference 


TC107 
TC109 
TC112 


Table 4. CH B Input Capacitance 
Adjustments. 


Input Capacitance, Alternate Method 


An alternate method of adjusting input 
capacitance, although not as accurate as the 
previous method, may be used if the test oscil- 
lator of Fig. 18 is not available. This method 
requires the simpler network shown in Fig. 19. 
This network is essentially a 2:1 probe, since 
the 1 МО resistance of the network and the 
1 MQ input resistance of the vertical attenua- 
tor form a voltage divider. A 10:1 probe could 
also be used, except that a square wave of at 
least 100 volts p-p (not commonly available) 
would be required for adjustment of the 
5 V/div attenuator setting. 


1. Connect the network of Fig. 19 between 
a square wave generator and the CH A 
INPUT of the oscilloscope. 


2. Set the CH A VOLTS/DIV control to 
5 mV and apply sufficient 1 kHz square 
wave for 5 divisions amplitude. Set 
sweep time for one or two cycles of dis- 
played square wave. 
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Overshoct 


————————————————————————Ó 


Adjust the external trimmer for the ideal 
square wave characteristic per Fig. 20. 
This is the reference square wave. The 
external trimmer should not be readjust- 
ed after this step. 


In turn, set the CH A VOLTS/DIV control 
to 50 mV, 0.5 V, and 5 V ranges. At each 
setting, increase the square wave gener- 
ator output to display a square wave of 2 
to 5 divisions amplitude. Adjust the cor- 
responding internal trimmer (see Table 3) 
to match reference square wave char- 
acteristic displayed in step 3. 


Repeat adjustments for CH B, adjusting 
the trimmers listed in Table 4. 


TO 
OSCILLOSCOPE 


FROM 
SIGNAL 
SOURCE 


Fig. 19. Network for Alternate 
Input Capacitance Adjustment. 


Undershoot 


Fig. 20. Adjusting 1 kHz Square Wave 


Characteristic. 


CALIBRATION 
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Vertical Attenuator Frequency Compensation 


The purpose of this procedure is to equal- 
ize frequency compensation trimmers for all 
sections of the vertical attenuator. This is 
accomplished by first applying a 1 kHz square 
wave in an unattenuated range (5 mV/div) and 
using the displayed waveform for reference. 
The vertical attenuator is then switched to 
other ranges and the corresponding trimmer 
adjusted to obtain the same square wave char- 
acteristics as the reference waveform. 


This procedure must be performed after 
P p 
the "Input Capacitance" adjustments. 


1. Set CH A VOLT/DIV control to 5 mV and 
apply 1 kHz square wave signal. Adjust 
signal generator level to 20 mV p-p, 
which should give a square wave display 
of 4 divisions amplitude. Set sweep time 
to display one or two cycles of square 
wave signal. 


2. Observe square wave characteristics for 
reference. See Fig. 20 for desired мауе- 
shape. 


3. In turn, set the CH A VOLTS/DIV control 
to 50 mV, 0.5 V, and 5 V ranges. At each 
setting, increase the square wave gener- 
ator output as listed in Table 5. This will 
display a square wave of 2 to 4 divisions 
amplitude. Adjust the corresponding 
trimmer listed in Table 5 to match the 
reference square wave characteristic 
displayed in step 2. 


4. Repeat adjustments for CH B, adjusting 
the trimmers listed in Table 6. 


Reference 
TC101 


TC103 
TC105 


20 mV р-р 


200 mV р-р 


2 V p-p 
10 V p-p 


Table 5. CH A Vertical Attenuator 
Frequency Compensation Adjustments. 
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CHB 
VOLTS/DIV INPUT ADJUST 


20 mV p-p 
200 mV p-p 


Reference 
TC106 
TC108 
TC110 


2 Vp-p 
10 V p-p 


Table 6. CH B Vertical Attenuator 
Frequency Compensation Adjustments. 


Vertical Amplifier Frequency Compensation 


These adjustments of the vertical output 
amplifier extend the -3 dB bandwidth to at 
least 30 MHz. Proper adjustment is critical to 
accuracy and non-distorted display at high 
frequencies. The best results can be obtained 
by alternately using a combination of two 
methods. The first is by observing the leading 
edge of a 100 kHz square wave and adjusting 
for best waveshape. The second is by observ- 
ing the frequency response display using a 
sweep generator with a flat response from 
1 kHz to at least 30 MHz. Since all adjust- 
ments interact to some degree, it is advisable 
to repeat the procedure until no improvement 
can be obtained, typically three times. 


1. Set MODE and SOURCE switches to 
CH B and CH B VOLTS/DIV to 5 mV. 


2. Apply 100 kHz square wave with fast rise 
time to CH B input. The square wave 
must be terminated into 50 ohms. 


3. Adjust square wave amplitude for 6 divi- 
sions of amplitude. 


Rotate SWEEP TIME/DIV control from 
215 to 0.2 |5, observing the leading edge 
of the square wave as in Fig. 21. Make 
adjustments in the sequence listed in 
Table 7 for best overall square wave 
characteristic. Overshoot must be less 
than 396 (0.2 division). However, do not 
eliminate all overshoot as high frequency 
response will be degraded. 


x 


CALIBRATION 


| SWEEP TIME | ADJUST | FUNCTION 


2 15/ 417 Mid-Freq 
2 15/ 417 Mid-Freq 
1 (6/۳ Hi-Freq 
115/ 417 Hi-Freq 
0.5 (5/3 Hi-Freq 
0.2 [5/37 Hi-Freq 
0.2 15/417 Hi-Freq 


Table 7. Vertical Amplifier Frequency 
Compensation Adjustment Sequence. 


5. Disconnect 100 kHz square wave gener- 
ator and connect rf output of sweep 
generator to CH B input. Set generator 
to sweep from 1 kHz to at least 30 MHz 
with frequency markers each 5 MHz. A 
display similar to Fig. 22 should be dis- 
played. Set sweep generator level for 6 
divisions amplitude at lower frequencies. 
Repeat adjustments of step 4 for smooth м 
roll off at higher frequencies апа ampli- 
tude of at least 4.2 divisions (-3 dB) at 
30 MHz. 


Fig. 21. Vertical Amplifier . 
Frequency Compensation Adjustment. Fig. 22. Frequency Response Display. 
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Repeat procedure if needed for optimum 
waveform and frequency response curve. 


7. Switch to dual-trace mode and simultan- 
eously apply sweep generator signal to 
both CH А and СНВ. Use СНА and 
CH B POSITION controls to superimpose 
frequency response curves. Adjust 
TC113 so channel À response curve most 
closely matches channel B. ` 


Final Vertical Adjustment 
Repeat "DC Balance" adjustments for 
channel À and B. This is a very important step 


that must be performed before "Triggering 
Adjustments". 


HORIZONTAL AXIS ADJUSTMENTS 


Sweep Time and Sweep Length 


1. Set SWEEP TIME/DIV control to 1 ms 
and apply 1 ms marker signal to CH A. 
2. Apply 1 ms time mark (40.5%) or 1 kHz 


square wave (+0.5%). 


3. Adjust VR15 so 10 marks exactly occupy 
9 divisions as shown in Fig. 23 (first mark 
may not be visible). 


4. Adjust VR6 for total sweep length to 
approximately 10.5 divisions (Fig>23). 


1 ps, 0.5 15 and 0.2 15 Sweep Time Adjustments 

1. Set SWEEP TIME/DIV control to 115, 
0.5 15, and 0.2 us while applying the cor- 
responding marker signal (see Table 8) to 
display 11 waves on the CRT screen. 


2. Adjust ΤΟΙ, TC2, and VR5 so that the 
11 markers occupy exactly 10 divisions 
(Fig. 23). The first marker may not be 
visible. ' 


55 


CALIBRATION 


Exactly 9 divisi 


Γ᾽ 


Fig. 23. Sweep Time and Sweep Length 
Adjustment. 


1 ms/div 


1 ps/div 
0.5 15/ фу 
0.2 us/div 


Table 8. Sweep Time Adjustments. 


Linearity Adjustment 


Early Model 1474 does not include linear- 
ity adjustments TC3 and TC4. 

1. Select 20 ps/div sweep time and 5X MAG. 

Apply 250 kHz sine wave at 6 divisions 
amplitude. Adjust TC3 for best linearity 
ће. so each cycle has equal spacing 
(Fig. 24). 
2. Set sweep time to 0.2 طز(‎ and apply 
25 MHz sine wave at 2 divisions ampli- 
tude. Pull 5X MAG switch out and use 
horizontal POSITION control to start 
wave at left edge of scale. Adjust TC4 
for best linearity (Fig. 24). 


CALIBRATION 
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3. 


Linearity adjustments interact with 
sweep time calibration adjustments. 
Recheck sweep time calibration. If 
necessary, repeat sweep time and linear- 
ity adjustments to eliminate interaction. 


Fig. 24. Linearity Adjustment. 


Horizontal POSITION Adjustment 


1. 


Set SWEEP TIME/DIV control to 0.2 ms 
and apply 1 ms marker signal to CH A to 
display three pulses on screen (Fig. 25). 


Set horizontal POSITION control at 
mechanical center. Be sure to use the 
mechanical center of rotation. If neces- 
sary, loosen knob set screw and reposi- 
tion knob pointer to top (12 o'clock) 
before adjustment. Adjust VR13 (Model 
1474 and 1479) or VR16 (Model 1479A 
and 14798) to center pulses on screen 
(Fig. 25). 


X5 MAG Centering and Gain Adjustments 


T. 


Set SWEEP TIME/DIV control to 1 ms 
and apply 1 ms marker signal to CH A 
input. Markers will be 1 division apart 
(Fig. 25). 


Pull out the PULL 5X MAG knob and 
adjust VR14 (Model 1474 and 1479) or 
VR18 (Model 1479А and 14798) so there 
are 5 divisions between marks (Fig 25). 
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3. 


With 1 ms markers still applied, set 
sweep time to 0.2 ms/div. Without 5X 
MAG there should be three markers dis- 
played (Fig. 25). Set horizontal POS- 
ITION control so center marker is in 
center of screen. 


Alternately push and pull PULL 5X MAG 
knob, being careful not to rotate the 
POSITION control. Adjust VR10 (Model 
1474 and 1479) or VR17 (Model 1479A 
and 1479B) so center marker is at same 
point with X5 MAG on and off. 


Fig. 25. X5 MAG Centering 
and Gain Adjustment. 


X Position Adjustment 


4. 


Set CH B position control to mechanical 
center (pointer to 12 o'clock). 


Set channel AC-GND-DC switch to GND. 
Select X-Y operation (SWEEP TIME/DIV 
to CH B) Turn down INTENSITY to 
prevent spot from burning tube. 


Adjust VR12 (Model 1474 and 1479) or 
VR14 (Model 14794 and 14798) to center 
spot on screen. 
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X Gain Adjustment 


1. Set Channel B AC-GND-DC to AC, 
VOLTS/DIV to 5 mV, and VARIABLE to 
CAL. 

2. Apply calibrated 20 mV р-р, 1 kHz 

square wave to channel B input. 


3. Adjust VR111 to obtain 4 divisions of 
horizontal deflection (Fig. 26). 


Fig. 26. Horizontal Gain Adjustment. 


TRIGGERING ADJUSTMENTS 
Off-Set Adjustment 


1. Set LEVEL control to mechanical center. 
Be sure to use center of mechanical 
rotation. If necessary, loosen knob set 
screw and reposition knob pointer to top 
(12 o'clock). 


2. Set VIDEO and FIX switches to NORM 
and COUPLING to AC. 


3. Short IC5, pins 1 and 2 (P14 and P15 on 
Models 1474, 1479, and 1479A; P13 and 
P15 on Model 1479B). 


4. Connect a calibrated oscilloscope to the 
wiper of SLOPE switch 55а (P13 оп 
Models 1474, 1479, and 1479A; P14 on 
Model 1479B). 


5. Alternately change SLOPE switch setting 
between (+) to (-) and adjust VR7 (Model 
1474 and 1479) or VR10 (Model 1479A 
and 1479B) for minimum voltage change 
when switch is operated. This compen- 
sates for any dc offset in Schmitt trigger 
105. 


CALIBRATION 


ere eon‏ وھم جمے سے سے کے шш»‏ سے کے کے سے کے کیت ہے сә чэ сэ‏ ہہ сэ‏ دہ ھ aa шэ сә тэ‏ مہ مہ чэ =з сәлә че тз‏ ک کے сз се‏ م € се‏ — کے کے کے 


Trigger Slope Balance 


This procedure applies to Model 1474 and 
1479 only. 


1. Remove the short from IC5, pins 1 and 2 
(from previous "Off-Set Adjustment"). 


2. Apply 1 kHz sine wave signal and adjust 
for 6 divisions amplitude on display. 


3. With TRIG LEVEL control centered, 
alternately switch between (+) and (-) 
SLOPE. Adjust VR16 so starting point of 
waveform does not shift vertically when 
SLOPE switch position is changed. 


TRIG LEVEL Center Adjustment 


This procedure applies to Model 1479A and 
1479B only. 


1. Continue to monitor the voltage from 
SLOPE switch S5a (as in previous "Off- 
Set Adjustment" procedure). 


2. TRIG LEVEL control must remain at its 
mechanical center (12 o'clock). 


3. With no input signal applied (both AC- 
GND-DC switches set to GND), alter- 
nately connect and remove the short 
across IC5 input, pins 1 and 2. Adjust 
МЕТ so voltage does not change when 
short across IC5 input is removed. 


(4) and (-) Trigger Adjustment 


This procedure applies to Model 1479 A and 
1479B only. 


1. Set TRIG LEVEL control to its mechani- 
cal center (12 o'clock). 


2. Apply 1 kHz sine wave to CH A to dis- 
play 6 divisions of amplitude. 


3. Set SLOPE to positive (+). Decrease 
waveform amplitude and adjust VR12 to 


trigger at less than 0.5 div amplitude as 
displayed on CRT. 


гә کے‎ тэ чэ по =э =s em =э wa эп тэ гэ шэ چ‎ шэ шэ эз э «πὸ «ә кэ ст сто ےن‎ тэ гэ сєз чэ =s «πρ کے‎ вз Бо ба сэ са ке موجہ‎ па зе سے‎ таз و ج کے‎ э э э مے‎ ыз кщ ہد کے‎ кз же кэ те а مب »=< کے کے‎ са کے‎ з کے‎ эь со со ке шә се састао сто == کے کے ہے‎ =э =©э ФӘ ср =э шэ стати سے نے سے و سے م کے دے‎ «э ےوہ ہے ہہ ہہ مہ‎ 


Set SLOPE to negative (-) and adjust 
VR11 to trigger at less than 0.5 div amp- 
litude as displayed on CRT. 


Check that the starting point of the 
waveform does not shift when the SLOPE 
switch is changed between (+) to (-). 


FIX Adjustment 


This adjustment applies only to Model 


1474, 1479, and early 1479A (Before Serial No. 


99-09601) 

1. Set FIX/NORM switch to FIX position. 

2. Apply 1 kHz sine wave to CH A to dis- 
play 6 divisions of amplitude. 

3. Reduce signal level and adjust VR9 so 


oO 


ls 


2. 


3. 


signal will trigger below 0.5 div, and so 
starting point of waveform does not shift 
when SLOPE switch is changed from (+) 
to (-). 


CH B DC Coupling Adjustment 


Set MODE switch to CH B. 


Apply 1 kHz sine wave at 6 div amplitude 
(input signal must not contain a de com- 
ponent). 


Using AC COUPLING, adjust TRIG 
LEVEL control so starting point of мауе- 
form does not change when SLOPE 
switch is changed between (+) and (-). 


This step applies to Model 1474 and 1479 
only. Adjust VR11 so starting point of 
waveform does not shift when COUP- 
LING switch is changed between AC and 
DC. 


This step applies to Model 1479A and 
14798 only. Set VR19 to mechanical 
center. Adjust VR13 so starting point of 
waveform does not shift when COUP- 
LING switch is changed between AC and 
DC. If VR13 reaches adjustment ‘limit, 
alternately adjust VR19 and VR13. 
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CH A DC Coupling Adjustment 


1. 


Set МОРЕ switch to DUAL and COU- 
PLING switch to DC. 


Connect same 1 kHz sine wave to CH A 
and CH B inputs. Adjust for 6 div ampli- 
tude. 

Adjust VR113 so starting point of wave- 
form does shift when SOURCE switch is 
changed between CH A and CH B. 


CAL SQUARE WAVE ADJUSTMENTS 


1. 


Perform vertical axis and horizontal axis 
calibration before adjusting CAL square 
wave. 


Connect CAL 1 kHzJ 0.5 У Р-Р term- 
inal on front panel to CH B. Set SWEEP 
TIME/DIV to 0.1 ms/div and VOLTS/DIV 
to 0.1 V/div. 


Adjust VR1 to display 0.5 volts peak-to- 
peak (5 divisions amplitude at 0.1 V/div 
sensitivity). 


Adjust VR2 for 0.5 ms time period for 
the positive half of the square wave 
(5 divisions at 0.1 ms/div sweep time). 
Adjust VR3 for 0.5 ms time period for 
the negative half of the square wave. 
See Fig. 27. 


TT 


5div 0:56 


+. L 


a-b ۷ 
c= ам +0.2div 


VR 3 
500/:5 


Fig. 27. CAL Square Wave Adjustment. 


CALIBRATION 


s.s‏ چے وھ ہے ит соса се тэ э‏ کے = == ава кэ шә сә шэ сэ т= кэ‏ س ہے ہے св шесто‏ ے ہے с сз из‏ چکھ و пе шә‏ کے = штете‏ مہ چ =з =ю шэ cn ска =э “ш‏ و مہ سے шә го‏ ہے ے ہے وو э кэ‏ ے ود ے سے ээ‏ موچ و тэ сто‏ وڈ сте‏ جو ے с a кэ сэ‏ صد стр‏ و مہ ome е»‏ وے ہے 


PERFORMANCE TESTS 


Vertical and Horizontal Positioning 


After calibration, the vertical and hori- 
zontal positioning is tested by operating the 
POSITION controls. The trace should move at 
least 4 divisions either side of the vertical 
center of the screen. 


Rise Time 


Rise time is the interval required for a 
pulse to rise from 10% to 90% level of transi- 
tion. This oscilloscope is rated at a rise time 
of 11.7 ns or less. To check rise time use a 
signal with a rise time of 4 ns or less. Term- 
inate the signal source in 50 Qs to prevent 
ringing. 

1. Apply a 4 ns or less rise time signal to 
CH A ipnut. 

2. Set unit to its fastest sweep speed 
(0.2 us/div, VARIABLE to CAL, and 5X 
MAG on). The sweep time is now 40 ns 
per division. 

3. Adjust display to 6 divisions of ampli- 
tude. 

4. Locate 1096 and 9096 amplitude points. 
The time (horizontal) between 10 and 
9096 should be 12 ns or less (3 mm) as 
shown is Fig. 28. 


Repeat steps 1 thru 4 for channel B. 


-——— 


To measure oscilloscope rise time direct- 
ly, the rise time of the input signal must be at 
least three times faster than that of the oscil- 
loscope. The "observed" rise time is the cas- 
caded rise times of the pulse and the oscillo- 
scope's rise time. 


59 


The formula for calculating rise times is: 


A =-у ве + сё 


Where:A is observed rise time. 
B is pulse rise time. 


C is scope rise time. 


The effect of the pulse's rise time is 
almost negligible if its rise time is at least 
three times faster than that of the oscillo- 
scope being measured, The effect increases as 
the rise time approachs that of the scope. 
Never use a pulse with a rise time of 12 ns or 
more. If the input signal has a rise time of 
4 ns or more the oscillosope's rise time can be 
calculated by: 


с -γΑξ - в? 


Where:A is the observed rise time. 
B is the pulse rise time. 


C is the scope rise time. 


Do not 'nclude overshoot 
in measurement, if present 


- | на Time 0.3 div. max. 


а 


cles сайлый 


Sweep Time = 40 ns/div 
(0.2 us/div and X5 MAG) 


Fig. 28. Rise Time Measurement. 


CALIBRATION 


VERTICAL AMPLIFIER BOARD 
(For Model 1474, 1479, 1479A, and 14798) 


CH A Vari. Atten Bal 

CH A Step Atten Bal 

CH A Vertical Position 
CH B Vari. Atten Bal 

CH B Step Atten Bal 

CH B Gain 

X-Gain 

CH B Polarity Invert 

CH A DC Trig Level 

CH A 10:1 Sq Wave Comp 
CH A 10:1 Input Capacitance 


CH A 100:1 Sq Wave Comp 
CH A 100:1 Input Capacitance 
CH A 250:1 Sq Wave Comp 
CH B 10:1 Sq Wave Comp 

CH B 10:1 Input Capacitance 
CH B 100:1 Sq Wave Comp 
CH B 100:1 Input Capacitance 
CH B 250:1 Sq Wave Comp 
CH A 250:1 Input Capacitance 
CH B 250:1 Input Capacitance 
CH A High Frequency 


VERTICAL OUTPUT AMPLIFIER BOARD 
(For Model 1474, 1479, 1479A and 1479B) 


CH A Gain 

CRT Vertical Centering 
(CH B Position) 

High Freq Response 

Mid Freq Response 


HORIZONTAL SWEEP BOARD 


(For Model 


1474 and 1479) 


CAL Amplitude 

CAL OV Period 

CAL 0.5V Period 

0.2 ls Sweep Time 

Sweep Length 

Offset 

FIX Level 

X5 MAG Center 

DC Trigger Level 

X Position 

Horizontal Position 

X5 MAG Gain 

Sweep Time (1 ms) 

Trigger Slope Balance 

115-50 15 Sweep Time 

0.5 15 Sweep Time 

115-50 µε Sweep Linearity 
(not on early 1474) 

0.5 |5 Sweep Linearity 
(not on early 1474) 


POWER SUPPLY BOARD 


(for Model 


VR301 
VR302 
VR303 
VR304 
TC301 


1474, 1479, and 1479 A) 


Pattern Distortion 
INTENSITY Threshold 
-1.9 КУ Adj. 

+107 У Adj. 

Blanking 


D 


High Freq Response 
High Freq Response 
High Freq Response 
Mid Freq Response 

High Freq Response 


HORIZONTAL SWEEP BOARD 
(For Model 1479۸ and 14798) 


VR 1 
VR2 
VR 3 
VR 5 
VR 6 
VR7 
VR9 
VR10 
VR11 
VR12 
VR13 
VR14 
VR15 
VR16 
VR17 
VR18 


CAL Amplitude 

CAL 0V Period 

CAL 0.5V Period 

0.2 1s Sweep Time 

Sweep Length 

Trigger Level Centering 
FIX Level (early 1479A only) 
Offset 

(-) SLOPE 

(*) SLOPE 

DC Trigger Level 
X-Position 

Sweep Time (1 ms) 
Horizontal Position 

X5 MAG Centering 

X5 MAG Gain 

CH B DC Coupling Level 
115-50 15 Sweep Time 
0.5 15 Sweep Time 
115-50 15 Sweep Linearity 
0.5 |5 Sweep Linearity 


POWER SUPPLY BOARD 
(for Model 1479B) 


VR302 
VR303 
VR304 
TC301 


INTENSITY Threshold 
-1.5 kV Adj. 

*108.5 V Adj. 
Blanking 


Table 9. Functions of Adjustments. 
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CALIBRATION 


>=== کے سے سے 


Horizontal Sweep Board 


ves 


отс? s 
7640 


О тсз О VRIS 
tco 


Vertical 
Amplifier 
Board уво 


vRISO 7 
τρια Oven а 
ΤΡ O O сү, ° 
τρις Όνκιο ο ναὶ 


маз 
О уво ναι 


C301 и ENT ۹م‎ 
e убы vem G ас] | 
Power Suppiy = 

Board 


For Model 14794 and 1479P 


Horizontal Sweep Board 


Vertical Final 
Amplifier Board 


vR7O 
О vR14 


VR11 
мо O О O Ovn13 
VR10 VR12 


FOIL SIDE VIEW 


For Mode1 1474 and 1479 


Fig. 29, Locations of Calibration Adjustments. 
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Раде 62 


This раде intentionally left blank in this service manual. 


5-55-55 


PARTS LIST 


This section includes exploded views of the oscilloscope with accom- 
panying mechanical parts list, a packing drawing with accompanying parts 
list, and an electrical parts list referenced to the schematic diagrams. 


U.S.A. PARTS ORDERING INFORMATION 


There is a minimum charge for each invoice. Orders will be shipped 
C.O.D. unless previous open account arrangements have been made or 
remittance accompanies order. Advance remittance must cover handling, 
postage or express charges. Specify model and serial number when ordering 


replacement parts. 


ORDER REPLACEMENT PARTS FROM: 


B & K-Precision, Factory Service Operations 
Maxtec International Corporation 
6470 West Cortland Street 
Chicago, Illinois 60635 
Tel (312) 889-1448 
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мо бо یہ یہ‎ С یں‎ Q: ہر‎ δὲ یح یں‎ на 


DESCRIPTION 


B & K-PRECISION 
PART NUMBER 


Parts List for Fig. 30. 


Trace Rotation Control (VR206) .......... 


008-267-9-003 


ASTIG Variable Resistor (УВ209).............. 008-226-9-005 


Push Switch (NORM/FIX) ............... 
FLAME. cen 9 0 ال‎ eo جار‎ e کرو ا‎ bes 


Враскеј с сео за s ای و‎ nee Ww lew ае ок ο 
Lever Switch (S106) ........... "TT 
Rotary Switch (5103, 5104).............. 
Rotary Switch (5103, 5104) .............. 
Lever Switch (S101, S102) .... ........... 


Position Control (VR104, VR109) ........... 
Variable Resistor ................... PES 


Focus Control (VR205) ............. T 
Intensity Control (VR201) ......... ги 
Vertical Amplifier Воага................ 
Power Supply Board .............. сока 


Power Supply Board .................... 


Shield Саве «eccesso 
Shield Case ............ — "— 
Shield Case ....... о... е 
Horizontal Sweep Board ................ 
Horizontal Sweep Board ................ 


Horizontal Sweep Board ................. 


Variable Resistor (VR4)........ зав اف آ2‎ ος 
Rotary Switch (52) ......... s ss w s. sas an 
Variable Resistor (УВ8)............ 
Variable Resistor (VR8)...... & ox ne эбе κ 
Lever Switch (53, 54)............. 

Lever Switch (55) αν... ..»-.»........«.»«»» 
Variable Resistor (VR204) ............... 


* ө ө е е 


Power Switch........... ο G књ нокия 
Push Switch (S202) ................. .. ἃ 
Push Switch (5203) ................ er 
Push Switch (S203) ..... “КҮТТҮ ТЕ ТЕСТКЕ 
Variable Resistor (УВ202)............... 


Pilot Light (D201): са u s. s.s sa e as wasa ss es 


оао о 


eevee 


088-032-9-001 
254-029-9-001 
254-039-9-001 


. 251-192-9-006 


251-420-9-001 
080-004-9-002 
083-212-9-001 
083-266-9-001 
080-003-9-001 


. 008-298-9-003 
. 008-298-9-002 


008-235-9-001 
008-267-9-002 
523-177-9-002 
523-177-9-005 
523-432-9-001 
256-064-9-004 
256-120-9-001 
256-158-9-002 
523-177-9-004 
523-277-9-001 
523-298-9-001 
008-298-9-006 


. 083-212-9-002 


008-298-9-007 
008-381-9-001 
080-004-9-002 
080-004-9-001 
008-298-9-005 
083-268-9-001 
088-061-9-001 


. 088-032-9-002 


088-061-9-001 
008-226-9-002 
400-065-9-001 


1 Ξ Моде! 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Моде! 1479B 


64 


Mechanical Parts 
1 2 3 4 
x 
X X X X 
X X X X 
x 
X X X 
Х 
X X X 
X X X X 
X X X 
x 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X 
X 
X 
X X 
X 
X 
X 
X X 
X X 
X X X X 
X 
X X X 
X X X X 
X X X X 
X X X 
X 
X X 
X 
X 
X X X X 
X X X 


Mechanical Parts 


x 4 
—— 
SRG 
7 => $7 
3» 2 ⁄ 
ο ⁄ 
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PARTS LIST 


Fig. 30. Mechanical Disassembly. 


INDEX B & K-PRECISION 

NUMBER DESCRIPTION PARTNUMBER 1 2 3 4 
Parts List for Fig. 31 

1 CRT Band (upper). ........................ 741-096-9-003 X 

1 CRT Band (upper) sxs. w ss kat es cea ws a ss دو ےھ‎ 741-199-9-001 X X 

1 СЕТ Band (Set) го sas oss wes tas να qa ә ..... 741-127-9-002 x 

2 CRT Band (lower) соке ens sa esas ж» seu вы ния ка 741-096-9-004 X 

2 CRT Band (lower)... .. κ Oe ж жк җа» ......... 741-119-9-002 X 

3 CRT Socket ............ cece жж», 149-080-9-00 X X X X 

4 CRT Shield „ы ее saa ca وہ دوہ‎ w wm و ہو‎ ........ 256-061-9-002 X X X 

4 CRT Shield ....... пакистан جو جو ور ا جات‎ . 256-095-9-001 x 

5 CRT Shield .............. ib ayia ολο 256-061-9-001 X X X 

5 GET Shield «зк» tos ee 95 c йез кыжаа ки ον 256-095-9-001 X X 

6 Shield Case .......... CSCC жез HOS йа књ. 256-064-9-003 X X X 

6 СЕТ Metal Mount... ...... ................ 251-505-9-001 X 

7 CRT (Type H9155=-P31) os is w as вэ» ве wee wn m. s . 230-014-9-001 X 

7 CRT (Type H9155A-P31 or £2729B31A) . seco oos. 230-017-9-003 X X 

7 CRT (Type 140CGB31) ...... бео... о... o о. $30-020-9-001 X 

8 CRT Trace Rotation Coil ................. .. 041-132-9-001 X 

9 Mounting Rubber ........ LT ....... 381-077-9-001 X 

9 Mounting Rubber ........ кю ο жа wi er .. 381-091-9-001 X X 

9 Mounting Rubber .......... ee. eee 55» 381-090-9-001 X 

10 Delay Line............ ور‎ bee ο Be eee © 041-082-9-001 X X X X 

11 Vertical Output Amplifier Board .............. 523-177-9-001 X X X 

11 Vertical Output Amplifier Board .............. 523-454-9001 Х 

12 PCB Mounting Bracket .......... п.с о + +... • 251-192-9-001 X 

12 PCB Mounting Bracket ...... cece се «о е э ө مم‎ 251-459-9-001 X X X 

13 CRT Cover ....... PTET Ce εἰ а еа Ee - 260-094-9-002 X 

13 CRT Cover cs cae tow saves ese вина eee we .... 763-139-9-001 X 

13 CRY Cover ss seesaw tesa was ν φῶ πὰ d .... 763-146-9-001 x 

14 Power Transformer......... ےن‎ 065-130-9-001 X X X 

14 Power Тгапѕѓогтег................. ....... 065-154-9-001 X 

Code 1 = Моде1 1474, 2 = Mode1 1479, 3 = Model 1479A, 4 = Model 14798 


66 


Mechanical Parts 


Removal. 


(RT 


Fig. 31. 
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PARTS LIST Packing List 
INDEX B & K-PRECISION 
NUMBER DESCRIPTION PARTNUMBER 1 2 3 4 

Parts List for Fig. 32 

1 Foam Cushion ....... . ................... 502-125-9-001 X X X X 
2 Protection Board ..... ONE A Wie ο как 502-131-9-001 X X X X 
3 Foam Cushion .......... ο Bs are жю жб ас عو‎ 502-125-9-001 X X X X 
4 Cartón (1474) می‎ cee ον κ si eee оаа иные 500-296-9-001 X 
4 Carton (1479)....... و تب عو ول و‎ S га or ... 500-440-9-001 Χ 
4 Carton (1479A). «е» νο ο нико ње ...... 500-445-9-001 x 
4 Carton (1479В)......... Ек REG HOW ο. 500-458-9-001 Χ 
5 Probe (РЕ-40, 2 supplied) .......... ere pQ таа 535-040-0-000 X X X X 
6 Plastic Bag ویو‎ «ον ο ος وم یو وف‎ sg 0 و‎ 502-132-9-001 X X X X 
7 Instruction Manual (1474) ................... 480-187-9-001 X 
7 Instructtion Manual (1479). .............. „... 480-264-9-001 x 
7 Instruction Manual (14794) .............. .... 480-280-9-001 x 
7 Instruction Manual (14798) ......... ......... 480-302-9-001 x 
8 Composite (1474) ............. ............ 499-181-9-001 X 
8 Composite (1479)................ —— 499-161-9-001 X 
8 Composite (1479A) .......-....-...»».».»......499-173-9-001 X 
8 Composite (1479B) ..... «жае sus ........... 499-2029-001 x 
9 Warranty Card .. ... с. с... с... се ..... 491-199-9-001 X X X X 
10 Factory Service List.......... eee ee کا‎ ο, 492-036-0-000 X X X X 
11 Spare Fuse (0.7А}.......... aig qe E a . 191-011-9-001 X X X X 
12 Spare Fuse (0.3 A) .......... ee ари ... 191-010-9-001 X X X X 
13 220-240 VLabel...... us w s. ee w... w... „+... 483-227-9-001 X X X X 
14 Plastic Bag зб wawas فوەووعمھھ‎ Beet c n c n n n s sn sS. 502-090-9-001 X X X X 
Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 14794, 4 = Model 1479B 
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Fig. 32. Packing Drawing. 


SCHEMATIC B & K-PRECISION 


SYMBOL 


VR201 
VR202 
VR203 
VR203 
VR204 
VR205 
VR206 


D201 


S201 
5202 
5203 


Code: 


DESCRIPTION PART NUMBER 1 


MAIN CHASSIS ASSEMBLY 


RESISTORS 


Unlisted resistors are 45%, 1/4 W. See schematic diagram for value. 


500 Я Potentiometer (Intensity) ..... «ж» жшк ж жо 008-267-9-002 X 
5 KR Potentiometer (Hor. Position) ........... . 008-226-9-002 X 
250 KR Potentiometer (Astigmatism) ........... 008-226-9-005 X 
250 KR Potentiometer (Astigmatism) ........... 008-226-9-003 
1 KR Potentiometer (Power, ит,). . о... ....... 008-298-9-005 X 
3 М9 Potentiometer (Focus) ............. .... 008-235-9-001 X 
10 KQ Potentiometer (Trace Rotation) ..... ..... 008-267-9-003 
DIODES 
LED (Piet Lampi موی ہزم‎ see وو‎ ο ma m sis и 400-065-9-001 
LAMPS 
Lamp, Scale Illumination.......... ........ .. 742-012-9-001 X 
Lamp, Scale Illumination. . .................. 400-063-9-001 
Lamp, Scale Tllumination............... ..... 400-085-9-001 
SWITCHES 
Switch, Push (Norm/Fix) ............. ....... 088-032-9-002 X 
Switch, Push (Video) @ e ө e ө ө 6 ө с ө ө э ө ө ө со е 9 е οσο а 088-061-9-001 
Switch, Push (Norm/Fix) .................... 088-061-9-001 
TRANSFORMERS 
Transformer, Power ..................... .. 065-130-9-001 X 
Transformer, Power ................ . . . . eeo 065-154-9-001 
MISCELLANEOUS 
СВТ, I9155-P31 Ἦν ü وو‎ клен sis o وع چا‎ 230-0149-001 X 
СЕТ, H9155A-P31 or Е2729В31А.............. 230-017-9-001 
СВТ, 140107573381 ois oie ο ные ен ہے‎ ... 230-020-9-001 
CRT Socket 0+0 жа жөн э б» ... 749-080-9-001 X 
Fuse, 0.7 А Fast Blow (120 МАС) 9 e o э e ө ө ө ө ө ө е ө а 191-011-9-001 x 
Fuse, 0.3 А Fast Blow (240 УАС)...........„„. 191-010-9-001 
Fuse Holder ......... c.c ee eee eo вв в sos. 742-029-9-001 X 
BNC Кесертасје.................. "P 773-071-9-001 X 
BNC Receptacle..... مم‎ mim ое we ETET ...... 773-090-9-001 
Bezel. e о ө ө ө ө е o о о о € 6 € ө 9 9 9 ө 9 о ө ө ө о э e е о 9 е а > 980-266-9-003 x 
Bezels коза ова HHS CK TER GS Bis еее» ....... 380-339-9-002 
پ۰‎ 0 is می شا کرو‎ 380-420-9002 


Bezel Frame 9 € 6 ө 9 € 9 0 * Φ 9 99 ө о ө 9 е ө 6 ө 6 6 о е о о ә 769-102-9-002 
Bezel бетй و یرہ یی و‎ wa wang sie жыйн» в ка ва жи 256-087-9-001 


1 = Model 1474, 2 = Mode1 1479, 3 = Mode1 1479A, 4 = Model 14798 
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INDEX B & K-PRECISION 

NUMBER DESCRIPTION PART NUMBER 1 
Graticule Scale ..... пољ ο ë EE GC това ... 380-270-9-002 X 
Graticule Scale ......... sh TE Raw ο .... 482-164-9-002 
Graticule Scale ......... 11 OD TES wR Κων 482-164-9-001 
CRT Filter (blue) с... u ss eee eese sas gu wa . 380-270-9-001 X 
CRT Filter (blue) .............. TOT . 380-338-9-001 
СЕТ Filter (blue) са са ce see nd eos me аже 380-364-9-003 
Напдје.......... و وو ماع ما“ رو اوت وا‎ S ew وا‎ 746-033-9-001 X 
Handle..... FG жое S Due PS ep we жый pim جآ‎ ......... 746-041-9-001 
Handle Cover (гизед)...................... 763-138~9-001 
Spring, Handle s sss sss aw was wa a eu sq ü w e š .. 767-070-9-001 X 
Foot, Rubber (4 used) ................... ... 381-069-9-001 X 
Foot, Rubber (4 used) ............ сое. 381-090-9-002, 
Foot/Cord Wrap (4 изей).................... 380-270-9-005 X 
Foot/Cord Wrap (4 used) ...... .............. 380-338-9-006 
Bushing, Rubber (4 used) ...... 2... .......... 381-077-9-002 X 
Bushing, Rubber (4 used) .................... 381-091-9-002 
Сава (Top): sas os وم پ‎ ee wow s a s йе ав аз жө sce as 272—118-9-001 X 
Саве (Top) «secu su e w dea vas +. e coc 5» ә» 272-146-9-001 
Case (Bottom) ..................... ...... 272-118-9-002 X 
Case (Bottom) ............... xis du aus ыра eee 272-151-9-001 
Case (Bottom) ............. و"‎ ве waspi .... 272-155-9-001 
Knob (Sweep Time/Div)................ ..... 751-120-9-001 
Knob (Sweep Time/Div)..................... 751-186-9-001 
Knob (Pushbutton) ................... ..... 751-143-9-001 X 


Knob (Pushbutton) Grey τ 9 ө ө ө ө 9 е ө ө ө 9 o ө ө 9 9 э ө 751-187-9-002 
Knob (Pushbutton) Blue ..................... 751-194-9-001 
Knob (Intensity, Focus, etc.) ................. 751-124-9-001 X 


Knob (Intensity, Focus, etc.) ...... eee ERAS ες 751-186-9-002 
Knob (Variable) кинь снижене Oe miss دو‎ م٤ڈ‎ εν wis 751-138-9-001 X 
Knob (Variable) ........... — ае жое .... 751-186-9-003 
Knob, LEVER ری‎ са w ww kr εώς бе Wie ки w ... 751-138-9-003 X 
Knob, Һеўер bad ο 0 ......... 751-186-9-004 


Соде: 1 = Model 1474, 2 = Model 1479, 3 = Model 14794, 4 = Model 14798 
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Vertical Amplifier 


INDEX В & K-PRECISION 
NUMBER DESCRIPTION PART NUMBER 1 
VERTICAL AMPLIFIER BOARD 
RESISTORS 

Unlisted resistors are +5%, 1/4 W. See schematic diagram for value. 
R102 900 KR 1/2 W 41% Metal Film ................ 013-010-9-011 X 
R103 111 KQ 1/2 W 41% Metal Film ........»..»...... 013-013-9-014 X 
R104 990 ΚΩ 1/2 W +1% Metal Film........ بل عو لا‎ W . 013-010-9-012 X 
R105 6.04 ΚΩ 1/4 W 1196 Metal Film ..... .......... 013-013-9-013 X 
R105 10.1 К 1/4 W +1% Metal Film ......... ...... 013-034-9-035 
R106 4.02 ΚΩ 1/4 W +1% Metal Film ....... +š аавв 013-013-9-012 X 
R107 1 MQ 1/2 W +1% Metal Film ................. 013-008-9-023 X 
R109 900 KR 1/2 W +1% Metal Film ........ өе ше Ιαν 013-010-9-011 X 
R117 3.9 ΚΩ 1/4 W 41% Metal Film ............ .... 013-012-9-011 X 
R118 3.9 ΚΩ 1/4 W 1196 Metal Film ................ 013-012-9-011 X 
R120 2.1 KQ 1/4 W +1% Metal Film α...»...»...... .. 013-013-9-010 X 
R121 3.3 KQ 1/4 W +1% Metal Film .......... ...... 013-013-9-011 X 
R122 2.2 KQ 1/ W +1% Metal Film ................. 013-013-9-009 X 
R124 130 Я 1/4 W +1% Metal Film ............... .. 013-013-9-007 X 
R126 68 21/4 W +1% Metal Film ...... —— ни и 013-013-9-005 X 
R126 69.8 21/4 W +1% Metal Film....... .......... 015-144-6-988 
R127 100 Ω 1/4 W +1% Metal Film ................. 013-013-9-006 X 
R128 100 21/4 W +1% Metal Film ................. 013-013-9-006 X 
R129 100 21/4 W +1% Metal Film ................. 013-013-9-006 X 
R130 10 1/4 W 41% Metal Film .................- 013-013-9-004 X 
R135 150 Я 1/4 W +196 Metal Film ........ ......... 013-013-9-015 X 
R139 3.9 KR 1/4 W 41% Metal Film ................ 013-012-9-011 X 
R140 3.9 KR 1/4 W +1% Metal Film ..... esos s... 013-012-9-011 X 
R141 120 21/4 W +1% Metal Film ................. 013-010-9-001 X 
R155 560 21/4 W i196 Metal Film ............... .. 013-013-9-008 X 
R156 560 21/4 W +1% Metal Film ................. 013-013-9-008 X 
R162 900 KR 1/2 W 41% Metal Film ................ 013-010-9-011 X 
R163 111 KQ 1/2 W +196 Metal Film ............ .... 013-013-9-014 X 
R164 990 ΚΩ 1/2 W 41% Metal Film ........ "ТҮТҮГҮ 013-010-9-012 X 
R165 6.04 KR 1/4 W +1% Metal Film ............... 013-013-9-013 X 
R165 10.1 KR 1/4 W +1% Metal Film ............... 013-034-9-035 
R166 4.02 KQ 1/4 W +1% Metal Film ........ ....... 013-013-9-012 X 
R167 1 M2 1/2 W +1% Metal Film ............... .. 013-008-9-023 X 
R180 2.7 КУ 1/4 W +1% Metal Film .......... ...... 013-013-9-010 X 
R181 3.3 КУ 1/4 W +1% Metal Film ................ 013-013-9-011 X 
R182 2.2 KQ 1/ W +1% Metal Film ................. 013-013-9-009 X 
R184 130 Я 1/4 W 1190 Metal Film ................. 013-013-9-007 X 
R186 68 21/4 W +1% Metal Film ................... 013-013-9-005 X 
R186 69.8 21/4 W +1% Metal Film..... еа воа ве еа ше 015-144-6-988 
R187 100 Q 1/4 W +1% Metal Film ...... ........... 013-013-9-006 X 
2188 100 21/4 W 41% Metal Film ................. 013-013-9-006 X 
R189 100 Q 1/4 W +1% Metal Film ................. 013-013-9-006 X 
Code: 1 = Model 1474, 2 = Model 1479, 3 = Mode1 1479A, 4 = Model 14798 
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Vertical Amplifier 


B & K-PRECISION 


DESCRIPTION 


10 21/4 W +1% Metal Film . 
150 9 1/4 W +1% Metal Film 
560 21/4 W +1% Metal Film 
560 21/4 W +1% Metal Film TOP 
270 Q 1/4 W +1% Metal Film ................. 
270 Я 1/4 W +1% Metal Film 
9121/4 W +1% Metal Film 
91 Q 1/4 W 41% Metal Film 
2 KR 1/4 W +1% MetalFilm.................. 
2 КО 1/4 W +1% MetalFilm........... ος w... σος 
996 КЯ 1/4 W +1% Metal Film ......... 
996 ΚΩ 1/4 W +1% Metal Film ..... 


300 2 Potentiometer ....................... 
470 дОРогепНошећег ....................... 
300 Q Ῥοίεπεϊοτιεῖετ........... аа 
100 Я Ројепботеђег ....................... 
1 KR Potentiometer ................. 
2.2 КО Potentiometer...... 


* e o ө ә о о о о о 


PART NUMBER 


013-013-9-004 


. 013-013-9-015 
. 013-013-9-008 
. 013-013-9-008 


013-013-9-002 
013-013-9-002 
013-013-9-002 
013-013-9-002 
013-012-9-010 
013-012-9-010 
013-124-9-012 
013-124-9-012 


008-298-9-004 
008-341-9-013 
008-298-9-002 
008-298-9-004 
008-374-9-004 
008-169-9-007 


300 Q Potentiometer...... ено tari ... 008-298-9-004 
470 Ω Potentiometer ........... РРР .. 008-341-9-013 
300 Q РојепПошеђег ....................... 008-298-9-002 
100 Я Potentiometer . ...................... 008-298-9-004 
1 KR Potentiometer .................... ... 008-374-9-004 
1000 Potentiometer .............. ......... 008-298-9-001 
100 Q Роїеп{їотеїегт...................... . 008-298-9-001 
2.2 KR Potentiometer ....................«.- 008-169-9-007 
6.8 KO Potentiometer ...................... 008-382-9-002 
CAPACITORS 
0.047 LF 630 V MetalFilm..... 0... 2... ..... . 033-023-9-001 
47 ΡΕ 500 V +5% Ceramic ................... 023-056-9-002 
2 pF 500 V 40.25 pF Сегапис,. ............... | 020-278-9-001 
150 pF 100 V +5% Μῖσα.........».....»...... 023-061-9-001 
0.01 UF 630 У Metal Ет .................... 033-023-9-002 
0.01 HF 12 V Metal Film ........... ......... 033-018-9-001 
0.01 UF 12 V Metal Film ................. ... 033-018-9-001 
0.01 HF 12 У Metal Film ............ "ГЕ .. 033-018-9-001 
100 LF 10 У Electrolytic ............ "ҮГҮТ 022-123-9-002 
100 UF 10 V Electrolytic ............... и... 022-123-9-002 
100 UF 10 V Electrolytic ...................ь 022-123-9-002 
0.047 UF 630 V Metal Film .............. ..... 033-023-9-001 
0.01 UF 630 V Metal ΕἾπη.........».»....«...... 033-023-9-002 
47 pF 500 V 1596 Ceramic ................... 023-056-9-002 
2 pF 500 V 40.25 pF Ceramic... ... . .... . .. . . . 020-278-9-001 
150 pF 100 V 45% Mica... .. . .. . .. .. . . .. . . 023-061-9-001 
0.01 UF 12 У Metal Film ................ «eee 033-018-9-001 
0.01 Е 12 У Metal Film α;.............«.».«... 033-018-9-001 
0.01 UF 12 V Metal Film .................. .. 033-018-9-001 


1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 
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PARTS LIST 
2 3 4 
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DESCRIPTION 


100 UF 10 У Electrolytic 
100 HF 10 V Electrolytic 
100 UF 10 У Electrolytic 
330 HF 10 У Electrolytic .. 
100 Ш 10 V Electrolytic 
0.01 uF 12 V Metal Film 
220 ЦЕ 10 V Electrolytic 
0.01 HF 12 V Metal Film 
0.01 HF 12 V Metal Film 
100 UF 10 V Electrolytic ....... 
15 pF 50 V 45% Ceramic.. 


9 о ө ө оо ө ө 


22 ΡΕ 50 V +5% Ceramic........ š 


0.1 uF 12 V Metal Film 

100 UF 10 V Electrolytic 
120 pF 50 У 45% Ceramic 
15 pF 50 V 5% Ceramic.. 
22 pF 50 У +5% Ceramic..... 
5 pF 50 V 40.25 pF Ceramic 


0.01 ШЕ 50 V 410% Ceramic ..... КРРТ 
0.01 UF 50 V 410% Ceramic ....... bie ан ais 
0.01 UF 12 V Metal Film ................ 
0.01 Е 50 У 410% Сегатіс.............. 
0.01 UF 50 V +10% Ceramic .............. 
0.01 uF 50 V +20% Ceramic .......... ... 
0.01 UF 12 V Metal Film ............... 
0.10 Е 50 У 420% Ceramic ........ err 


330 pF 100 V 45% Маса. ............. 


2 pF 500 V £0.25 pF Ceramic. 
2 pF 500 V 10.25 pF Ceramic..... 
330 ΡΕ 100 V 45% Mica...... " 


22 pF 50 V £596 Ceramic. 
15 pF 50 V 45% Ceramic... .. e... 
10 pF 50 V +0.5 pF Ceramic 
10 pF 50 V +0.5 pF Ceramic ..... 
10 pF 50 V £0.5 pF Ceramic 
10 pF 50 У 40.5 pF Ceramic 


10 ΡΕ 50 V 20.5 pF Ceramic ........ 


6 pF Trimmer...... 
10 pF Trimmer. 
6 pF Trimmer.. 
10 pF Trimmer....... 
6 pF Trimmer...... ees 
6 pF Trimmer........ 
6 pF Trimmer..... 


9 ө 9» ө o ө ә eee 


120 pF 50 V 45% Ceramic .......... 


° ө о ө о о 


15 pF 50 У +5% σετϑπιὶς............ 


Vertical Amplifier 


В & K-PRECISION 
PART NUMBER 


9 e 9 ө ө ө 9 ee ә э ө ee eee 


10 pF Тынимех. . сасе see δώ لے یو‎ зве ва ба ка 


6 pF Trimmer..... 


1 = Model 1474, 2 = Model 1479, 


3 = Model 1479A, 
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9 e e о ә э ө е ө ө ө 


022-123-9-002 
022-123-9-002 
022-123-9-002 


. 022-149-9-001 


022-123-9-002 
033-018-9-001 
022-086-9-022 
033-018-9-001 
033-018-9-001 
022-123-9-002 
020-171-9-002 


. 020-215-9-002 


033-278-9-001 
022-123-9-002 
020-167-9-003 
020-171-9-002 
020-215-9-002 


. 020-233-9-002 


020-167-9-003 


. 020-296-9-001 


020-296-9-001 


. 033-018-9-001 


020-296-9-001 
020-296-9-001 
020-142-9-012 
033-018-9-001 
020-142-9-012 
023-061-9-002 
020-278-9-001 
020-278-9-001 
023-061-9-002 
020-171-9-002 
020-215-9-002 
020-171-9-002 
020-215-9-001 


. 020-215-9-001 


020-215-9-001 
020-215-9-001 
020-215-9-001 


028-033-9-001 
028-033-9-002 
028-033-9-001 
028-033-9-002 
028-039-9-001 
028-033-9-001 
028-033-9-001 
028-033-9-002 
028-033-9-001 


[un 


м ἊἪ “хх XX 


> 
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4 = Model 14798 
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Vertical Amplifier 


В & K-PRECISION 


DESCRIPTION 
10 pF Trimmer.......... ee eee nnn رر‎ t n 
6 pF Trimmers ss <. a was sa να wae cee dees TTET 
6 BF TEIRMEFS Seu lu w ig a ia ow pied siw bon Ба is 
10 pF Trimmer....... рече TUE HSE HOG Ow BO 
10 pF Trimmer. @ ө эө 9 э ө 9 э » 9 э 9 • ө ө ө 9 ° ө 9 ө 9 9 
20 ΡΕ Trimmer............ oe Sele и» кз ж οἱ ка 
DIODES 


1S1587 Diode Silicon..... 
151587 Diode Silicon..... 
151587 Diode Silicon..... 


9 0 9 ө ө ө ө ө о ө э ө eee о э 9 
€ 9 e ө ө е ә е ө ө э ө о ө ө ө о о 
9 


9 99 е ө ө ө ө ө ө өе ө ө ө οσο 


1$1587 Diode Silicon... w su w wie sa s wie w s w w وو‎ m < 
151587 Diode Silicon...... 98 00818 ου 1 002 
181587 Diode Silicon. ............... бале a. wig 
151587 Diode Silicon. ...... "rm iieri ex A 
151587 Diode Silicon... ....... ee $E RS % 
151555 Diode Silicon... sa sus sim m siw وو‎ mie m tm 
181555 Diode Silicon. «es os с. e oe w “m wi ес ос „эж 
151555 Diode Silicon. вазе vas sa снесе кожа ве 
151555 Diode Silicon. ........ δίῳ Ὁ +09027 


181555 Diode Silicon, و رب ریب وت‎ ο ὁ ο se oo 
181555 Diode Silicon. соевые es < ново ὁ ὁ ὁ ὁ 5 ὁ 5 
181555 Diode Silicon. ........ а φις ва а š 
181555 Diode Silicon... و وع‎ sas wa s sa ša e aq ea га 
1S1555 Diode Silicon......... وو و‎ rela σα 
151555 Diode 5ἰ]σοη. ..........»...«»«.. "T 
181555 Diode Silicon..... Wis је прате Me "PITT 
181555 Diode Silicon. ..... پا کر ات‎ mae سا ور‎ гаа: OE 
151555 Diode Silicon. ...... 
151587 Diode Silicon. ......... 
181587 Diode Silicon....... 
1N60 Diode Germanium ... 


ZSE30A-l FET κ. وہ و‎ v eR tk те ot xU же 
EA12S-B ПџиајеЕет................. 7ت0"‎ 
25Е:228-1-2 Dual FET зуд. ccs 9 20 
2SK228-T-2 (3) Dual FET ................ «ва 
28C535-B Transistor NPN ............ Wig aS га 
28C535-B Transistor NPN ................... 
28$C535-B Transistor NPN ........»...».».».».». 
2SC535-B Transistor NPN ................. و‎ 
2SA844D Transistor РМР.................... 
2SA838C Transistor РМР.................... 
2SA844D Transistor РМР................ ο 
2SA838C Transistor РМР........... ss 
2SC535-B Transistor NPN ............... 
28C535-B Transistor NPN ........ 
25K30A-1 FET 


° о о ө оо о 


9 о ө о э ө ө о ә ө о 


ө о ө ө ө е о ө ө е ө ө ө о‏ مم е ө 9 э 9 9 o‏ ہم 
۰ 


1 = Model 1474, 2 = Model 1479, 
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PART NUMBER 


028-033-9-002 
028-039-9-001 
028-033-9-001 
028-033-9-002 
028-033-9-002 
028-039-9-001 


151-048-9-001 
151-048-9-001 
151-048-9-001 
151-048-9-001 
151-048-9-001 
151-048-9-001 
151-048-9-001 
151-048-9-001 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-028-9-007 
151-048-9-001 
151-048-9-001 
150-001-9-005 


182-026-9-001 


. 182-039-9-001 


182-059-9-001 
182-061-9-001 
176-036-9-001 
176-036-9-001 
176-036-9-001 
176-036-9-001 
077-021-9-001 
177-036-9-001 
077-021-9-001 
177-036-9-001 
176-036-9-001 
176-036-9-001 
182-026-9-001 


PE >< 94 >< >< >< >< >< ра >< ра 04 >< >< >< >< ра یج‎ ра >< >< وج وج‎ 


> >< 
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3 = Mode1 1479A, 4 = Моде1 14798 


PARTS LIST 
¿ 3 4 
X X X 
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Code: 


Vertical Amplifier 


B & K-PRECISION 


DESCRIPTION PART NUMBER 1 2 3 4 
Е4125-В ПџајЕЕТ............ a ος 182-039-9-001 X 
25К228-1-2 Dual FET α.......»-.«««ό«««««». 182-059-9-001 X X 
2SK228-T-2 (3) Dual FET ........ 00000000 182-061-9-001 x 
28C535-B Transistor NPN ................... 176-036-9-001 X X X X 
28C535-B Transistor NPN ......... .......... 176-036-9-001 X X X X 
2SC535-B Transistor МРМ................... 176-036-9-001 X X X X 
2SC535-B Transistor NPN ................... 176-036-9-001 X X X X 
2SA844D Transistor ῬΝΡ................»... . 077-021-9-001 X 
2SA838C Transistor РМР.................... 177-036-9-001 ххх 
254844) Transistor РМР.......... еее a 077-021-9-001 X 
2SA838C Transistor РМР........... & whos ὦ v ve . 177-036-9-001 X X X 
28C535-B Transistor NPN ......... E 176-036-9-001 X X X X 
28C535-B Transistor NPN ............ RO C. ὦ 176-036-9-001 X X X X 
28C535-B Transistor NPN ........... ........ 176-036-9-001 X X X X 
2SC535-B Transistor NPN ................... 176-036-9-001 X X X X 
25A844-D Transistor PNP ........... "TP .. 177-021-9-001 X X X X 
25A844-D Transistor РМР............ ....... 177-021-9-001 X X X X 
28C458C Transistor NPN ................... 176-016-9-001 X X X X 
2SC458C Transistor NPN ............»»...«... 176-016-9-001 X X X X 
25A844-D Transistor PNP ......... www как Y» d 177-021-9-001 X X X X 

INTEGRATED CIRCUITS 
Lear С تو کی جو ےہ تو ورای‎ ње ој owe соевое... 307-106-9-001 X X X X 
Шпеак 1 С. с s sa s as ο. ᾳ δις жж ὁ .............. 307-106-9-001 X X X X 
Digital LC. 9 0 6 ө ө à ө à ө ө ө ө ос ө ө ө ө ө 6 св е € е 9 о е о 307-069-9-001 X X X 
Digital LC, < sa s sua се é eu sins mis ë wis W ........ 307-101-9-004 x 
Digital ΤΟ, 2425445 ¿s ws ccc cece каа кый жа 307-069-9-003 X X X 
оо وھ صا مو‎ в KE шла te een кока 307-296-9-004 X 
INDUCTORS 
22 UH Ferri-Inductor . ...................... 041-068-9-004 X X X X 
22 ЫН Ferri-Inductor .. ....................- 041-068-9-004 X X X X 
SWITCHES 

Lever Switch (AC-GND-DC) ...... $. ھا‎ Ый а ве 080-003-9-001 X X X X 
Lever Switch (AC-GND-DC) ................. 080-003-9-001 X X X X 
Rotary Switch (Volts/Div) .........-.....«».. . 083-212-9-000 X X X 
Rotary Switch (Volt/Div)........ ............« 083-266-9-001 x 
Rotary Switch (Volts/Div) ............ . . 083-212-9-001 X X X 
Rotary Switch (Volt/Div)............ ntt hn 083-266-9-001 x 
Push Switch (CH В Polarity) ................. 088-032-9-001 X X X X 
Lever Switch (Mode)........... jaw s š ж mie на 086-004-9-002 X X X X 


1 = Model 1474, 2 = Model 1479, 3 = Моде! 1479A, 4 = Model 14798 
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Vertical Output Amp PARTS LIST 


INDEX Ва K-PRECISION 
NUMBER DESCRIPTION PART NUMBER 1 2 3 4 


VERTICAL OUTPUT AMPLIFIER BOARD 


RESISTORS 
Unlisted resistors are 1596, 1/4 W. See schematic diagram for value. 
R401 9121/4 +1% Metal Film.......... ose ü эз а K š 013-013-9-000 X X X X 
R402 91 Я 1/4 +1% Metal Film...... لیے“‎ 013-013-9-003 X X X X 
R422 470 9 1/4 +1% Меїа1КИш.................ь.. 013-013-9-001 X X X X 
R423 470 9 1/4 +1% Меїа1КЇт................... 013-013-9-001 X X X X 
R428 75 ΚΩ 1/4 +1% Metal ЁЕїЇїт................... 013-013-9-002 X X X X 
R429 75 ΚΩ 1/4 +1% Metal Film................... 013-013-9-002 X X X X 
VR401 1002 Potentiometer.................. 658 48 008-298-9-001 X 
VR401 220©Ро{епНоше{ег....................... 008-382-9-001 X X X 
VR402 47 KQ Potentiometer ...................... 008-155-9-003 X X X X 
VR403 1 KR Potentiometer .....................ь 008-155-9-005 X X X X 
VR404 47 KR Potentiometer ...................... 008-155-9-003 X X 
VR404 220 KR Potentiometer. ..................... 008-155-9-007 X 
VR405 1 Kf Potentiometer ....................... 008-155-9-005 X X X X 
CAPACITORS 
C40 1 pF 50 У 40.25 pF Ceramic ................. 020-142-9-001 X X X 
C41 3 pF 50 V +0.25 pF Ceramic ......... ........ 020-233-9-001 X X X 
C401 0:1 UF 50 V Ceramic s. ss sa q ss wa sas панно . 033-018-9-001 X X X X 
C402 0.1 UF 50 У Ceramic weve sus с сео о wi š ss а 033-018-9-001 X X X X 
C403 330 Е 10 V +20% Electrolytic ,...............«. 022-238-9-001 X X X X 
C405 10 pF 50 V +0.5 pF Ceramic ......... esee ess о 020-215-9-001 X X X 
C406 0.033 UF 50 V 41020 Mylar ................... 025-056-9-004 X X X 
C407 220 ΡΕ 50 У Mylar ................««««. oo. 020-296-9-004 X Х 
C407 2200 pF 50 V +10% Ceramic ............ ..... 020-269-9-004 X 
C408 10,000 pF 50 V +10% Ceramic .............. .. 020-296-9-001 X X X X 
C409 10 pF 50 У 40.5 pF Ceramic ................. 020-215-9-001 X X X 
C410 15 pF 50 У Ceramic امھ‎ на кора ga donese 020-171-9-002 хх 
C411 220 ШЕ 25 У Electrolytic ................. ... 022-086-9-003 X X X X 
C412 100 UF 16 V Electrolytic ......... ee кв, 022-073-9-022 X X X X 
C413 0.1 UF 50 V Ceramic ................ сва 033-018-9-001 X X X X 
C414 47 UF 16 V Electrolytic .,.................... 022-090-9-003 X X X X 
C415 10,000 pF 50 У +10% Ceramic ................ 020-296-9-001 X X X X 
C416 10,000 pF 50 V 11095 Electrolytic ............. 020-296-9-007 X X X X 
C417 1 ΡΕ 50 V £0.25 pF Electrolytic ............... 020-142-9-008 X X X X 
C418 1 ΡΕ 50 V £0.25 pF Electrolytic ............... 020-142-9-008 X X X X 
C419 10,000 pF 50 V +10% Сеғатіс................ 020-296-9-001 X X X X 
C420 10,000 pF 50 V 11096 Сегатіс................ 020-296-9-001 X X X X 
C421 15 pF 50 V +10% Electrolytic ................ 020-171-9-002 X 
C421 33 pF 50 V 45% Сеғатіс............... ..... 020-238-9-001 X X X 
C422 15 pF 50 V +10% Electrolytic ,„............... 020-171-9-002 X 
X X X 


C422 33 pF 50 V 45% Ceramic... es q wa 65 وو وھ‎ .. 020-238-9-001 


Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 14798 
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Vertical Output Amp 


B & K-PRECISION 


DESCRIPTION 


220 pF 50 V +10% Ceramic... 
100 pF 50 У Ceramic ......... 
220 pF 50 У +10% Ceramic 
100 РЕ 50 У Ceramic 
10,000 РЕ 50 У +10% Ceramic iis 
3300 pF 500 V 410% Ceramic ............... 
3300 pF 500 V 11096 Ceramic ....... 
10,000 pF 50 V +10% Electrolytic ........ 
10,000 pF 50 V +10% Electrolytic .......... rate 
0.1 UF 50 У Ceramic ......... 
10,000 pF 50 V 10% Ceramic 
0.1 НЕ 50 У Ceramic 
330 HF 10 У Electrolytic 
100 uF 10 У Electrolytic ............. 
220 ЦЕ 25 У Electrolytic ............. 
0.1 UF 50 V Ceramic ... 
220 UF 25 V Electrolytic а.а... 6...6... 
100 UF 25 У Electrolytic ............. 
100 pF 50 У Ceramic ...................... 
82 РЕ 50 У Ceramic ... 
220 ΡΕ 50 У Ceramic ...... с... с с. ee hee 
15 pF 50 V £596 Сегатіс.............. — ас 


10 pF Ceramic Trimmer ....... 
20 pF Ceramic Trimmer ...... 
10 ΡΕ Ceramic Trimmer ...... 
10 pF Ceramic Trimmer 
20 pF Ceramic Trimmer ..... 


DIODES 


181587 Silicon 2.666 646 Εν δ δ ὁ ае DOTS 
181587 Silicon с со о со + wie tnn 
№2130 Zener ....... 
№2050 Zener ¿<s cece cs si. teste нео G. T 
151555 Silicon 
181555 Silicon 
№2050 Zener ...... 
151587 Silicon ... 
181587 Silicon 


9 0 0 ө ө ө ө ө э о ө ө о ө ө о э ө ө ө ө ө ө 5 


TRANSISTORS 


2SC535B NPN Transistor... +. e s e s s e. e... . . ве» 
2SC535B NPN Transistor....... © ж ος жө ® 
2SC535B NPN Transistor............. 
28C535B NPN Тгапѕіѕіог........... 
2SC458C NPN Transistor .......... 
254580 NPN Transistor .. 
2SCA458C NPN Transistor 
2504586 NPN Transistor 


ee ө о ө ө ө ө о 
* 990 ө ө о ө 9 
° о е ө о ө ооо о 


1 = Model 1474, 2 = Model 1479, 
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PART NUMBER 


020-124-9-008 
020-103-9-001 
020-124-9-008 
020-103-9-001 
020-296-9-001 


. 020-296-9-006 


020-296-9-006 
020-296-9-007 
020-296-9-007 
033-018-9-001 
020-296-9-001 
033-018-9-001 
022-149-9-001 
022-123-9-002 
022-086-9-003 
033-018-9-001 
022-086-9-003 
022-123-9-001 
020-250-9-002 
020-250-9-002 
020-124-9-008 
020-171-9-002 


028-033-9-002 
028-039-9-001 
028-033-9-002 
028-033-9-002 
028-039-9-001 


151-048-9-001 
151-048-9-001 
152-076-9-001 


. 152-069-9-001 


151-028-9-007 
151-028-9-007 
152-069-9-001 
151-048-9-001 
151-048-9-001 


176-036-9-001 
176-036-9-001 
176-036-9-001 
176-036-9-001 
176-016-9-001 
176-016-9-001 
176-016-9-001 
176-016-9-001 


NNN KNNNNNNNHNNNN хм ж 


» >< 


оа > مج > مر‎ >< X 


»4 »4 ЈЕ ЈУ ЈЕ ЈЕ ЈЕ 


3 = Model 14794, 4 = Model 14798 
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Vertical Output Amp PARTS LIST 


sssi‏ جا ита ч= о пп‏ ساد سے سے لم ام ام سے سے سے سے ال чә‏ کے سے што‏ کے ο сз ита‏ لم کے TT‏ یھ وم مہ کک مد مہ مد کے چم حم سے کے کس کے سے سے 


INDEX ; B & K-PRECISION 
NUMBER DESCRIPTION PART NUMBER 1 2 3 4 
Q409 2SC458C NPN Transistor .......... ......... 176-016-9-001 X X X X 
Q410 2SC1628Y NPN Transistor,......... . ... .. . ә» . 176-055-9-005 X X X X 
Q411 2SC1628Y NPN Тгапѕіѕіог.,.............. „. 176-055-9-005 X X X X 
Q412 2SA818Y PNP Transistor............. ....... 176-018-9-003 X X X X 
Q413 2SA818Y PNP Transistor.............. . ..... 176-018-9-003 X X X X 
0414 2SK19BL РЕТ..... tQ бан ие ый δῶ Ὁ ...... 182-037-9-001 X 
0414 2SK19GR ЕЕТ........... ................ 182-029-9-001 X X X 
0415 2SA818Y PNP Transistor... ... ............•. 176-018-9-003 X X X X 
0415 2SK19GR КБЕТ..............«....«.«.- ooo o 182-029-9-001 X X X 
Q416 2SC535B NPN Transistor., ......... esee ος 0 176-036-9-001 X 
0416 2SC1047C NPN Transistor,............ о + .... 176-036-9-001 X X X 
Q417 28C535B NPN Transistor........... ......... 176-036-9-001 X 
Q417 2SC1047C NPN Transistor................ ... 176-036-9-001 X X 
0418 2SC458C NPN Transistor ............ << ος 9 ο 176-016-9-001 X X X X 
0419 2SC458C NPN Transistor ............ сз... 176-016-9-001 X X X X 
INDUCTORS 
L401 47 ШН Ferri-Inductor ............. 0," ари h юй» 041-068-9-002 X X X X 
L402 Fixed Ferri-Inductor s e + < s e wi e s ë e e e m sis ο ο 041-082-9-001 X X X X 
L403 Fixed Ferri-Inductor , . ... .................- 014-082-9-001 X X X X 
L406 22 UH Ferri-Inductor ....... Зоне чан 041-089-9-001 X X X X 
1407 1 PH Ferri-nductor........................ 041-089-9-002 X X X 
1408 = 11H Ferrisnductor........................ 041-089-9-002 X X X 
THERMISTORS 
TH401 510771000 Тћегтаћог ... ...................- 005-003-9-002 X X 
TH401  50р7Т100Тћехтуабог........................ 005-006-9-001 X 
TH402 SDT1000 Thermistor . ...................... 005-003-9-002 X 
TH402 SDT100 Тһегш1зїог................. — 005-006-9-001 X 
TH403 SDT1000 Thermistor. ο . ...................- (005-003-9-002, X X 
ТН403 851777100 Thermistor...... vu waw asa a و وو و و وع ٭‎ 005-006-9-001 x 


Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 14798 
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R26 
R27 
R28 
R28 
R29 
R29 
R30 
R30 
R31 
R31 
R32 
R32 
R33 
R35 
R36 
R37 
R39 
R43 
R45 
R47 
R50 
R51 
R52 
R56 
R59 
R60 
R68 
R69 
R71 
R78 
R79 
R80 
R82 
R83 
R84 
R85 
R89 
R92 
R128 
R129 
R132 
R133 


Code: 


DESCRIPTION 


Horizontal & Sweep 


B & K-PRECISION 
PART NUMBER 1 


HORIZONTAL AMP & SWEEP BOARD 


RESISTORS 


Unlisted resistors are £596, 1/4 W. See schematic diagram for value. 


10 KQ 1/4 W £196 Metal Film.... 
100 KQ 1/4 W 1196 Metal Film... 
10 ΚΩ 1/4 W 1196 Metal Film.... 
3 Mà 1/4 W +1% Metal Film .... 
30 КО 1/4 W 1196 Metal Film.... 
1 М9 1/2 W +1% Metal Film .... 
50 ΚΩ 1/2 W +1% Metal Επ... 
500 ΚΩ 1/2 W +1% Metal Film... 


100 KQ 1/2 W +1% Metal Film .... 


300 ΚΏ 1/4 W +1% Metal Film... 
100 KQ 1/4 W +1% Metal Film... 
100 KQ 1/4 W +1% Metal Film... 
47 KQ 1/4 W +1% Metal Film.... 
100 21/4 W 41% Metal Film .... 
8.2 ΚΩ 1/4 W 1196 Metal Film ... 
6.9 KQ 1/4 W +1% Metal Film ... 
8.2 КО 1/4 W 41% Metal Film ... 
100 9 1/4 W +1% Metal Film .... 
100 21/4 W +1% Metal Film .... 
100 9 1/4 W +1% Metal Film .... 
100 ΚΩ 1/4 W £196 Metal Film... 
100 K$ 1/4 W +1% Metal Film... 
100 ΚΩ 1/4 W +1% Metal Film... 
8.2 КЯ 1/4 W +1% Metal Film ... 
100 Q 1/4 W +1% Metal Film .... 
100 Q 1/4 W +1% Metal Film .... 
100 KR 1/4 W +1% Metal Film... 
100 KQ 1/4 W x196 Metal Film... 


100 21/4 W 41% Metal Film ...... 


8.2 KQ 1/4 W 1196 Metal Film ... 
100 Q 1/4 W 41% Metal Film .... 
8.2 КО 1/4 W 1196 Metal Film 


8.2 КЯ 1/4 W 1196 Metal Film .... 


100 21/4 W +1% Metal Film .... 
100 $ 1/4 W +1% Metal Film .... 
100 Я 1/4 W +1% Metal Film .... 
100 21/4 W +1% Metal Film .... 
5,1 KQ 2 W 41% Metal Film..... 
4.7 КО 2 W +2% Metal Film..... 
5,1 KQ 2 W +2% Metal Film..... 
4.7 KQ 1/4 W +1% Metal Film 
4.7 KQ 1/4 W +1% Metal Film ... 


1 = Моде1 1474, 2 = Mode] 1479, 
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9 э ө ө ө e ө ө е о о о о 
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013-013-9-016 
013-008-9-020 
013-013-9-016 
004-165-9-001 
013-013-9-017 
013-008-9-023 
013-013-9-018 
013-088-9-022 
013-013-9-019 
013-008-9-021 
002-104-5-104 
013-008-9-020 
002-104-5-473 
002-104-5-101 
002-104-5-822 
002-104-5-682 
002-104-5-682 
002-104-5-101 
002-104-5-101 


. 002-104-5-101 


002-104-5-104 
002-104-5-104 


‚ 002-104-5-104 


002-104-5-822 
002-104-5-101 
002-104-5-101 
013-008-9-020 
013-008-9-020 


. 002-104-5-101 
. 002-104-5-822 


002-104-5-101 
002-104-5-682 
002-104-5-682 


. 002-104-5-101 


002-104-5-101 
002-104-5-101 
002-104-5-101 
013-047-9-001 
013-013-9-021 


. 013-047-9-001 


013-061-9-001 


. 013-061-9-001 


X 


X 


> 


>< 54 >d 4 >< мах وج‎ хх 
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Horizontal & Sweep PARTS LIST 


ےسب وڈ !ڈیف ہہ ше‏ کے کے کے سے ہے کے шшш‏ ہے ш‏ سے کے سے کے کے шшш‏ کے سے کے کے шш шшш‏ ہے کے کے کے کے کے کے کے سے аи‏ کے ہے سے سے کے وہہ کے کے وڈ ے ац‏ و کے کے کے کے چک ے کے سے کے ہے دہ че‏ کے کے сә‏ کے ے чә ессе‏ ہے аз чэ сә‏ ہت сз‏ ے сз‏ چک ез‏ کے مہ کے کے دہ د оез‏ و ود ee‏ 


INDEX B & K-PRECISION 

NUMBER DESCRIPTION PART NUMBER 1 2 3 4 

VR1 10 KR Potentiometer ....... оо OS Sw 25 008-298-9-010 X X XK X 

VR2 100 KQ Potentiometer................ "—— 008-298-9-013 X X X X 

VR3 100 KQ Potentiometer..... ................. 008-298-9-013 X X X X 

VR4 5 KR Potentiometer with Switch .............. 008-298-9-006 X X 

VR5 100 КО РојепНотефет...................... 008-298-9-013 X X X X 

VR6 4.7 KR Potentiometer ................. ..... 008-298-9-009 X X X X 

VR? 4.7 ΚΩ Potentiometer ...................... 008-298-9-012 X X 

VR7 15 KQ Potentiometer ...................... 008-379-9-001 X X 

VR8 50 КО Potentiometer with Switch ..... ec SÉ. 008-298-9-007 X 

VR8 50 ΚΩ Potentiometer with Switch ............. 008-381-9-001 X X X 

VR9 2.2 М9 Potentiometer .............. ........ 008-268-9-014 X X X 

VR10 10 KR Potentiometer .................. .... 008-298-9-010 X X 

VR10 47 ΚΩ Potentiometer ...................... 008-298-9-012 X X 

VR11 1 КЯ Potentiometer ....................... (008-298-9-008 X X X X 

VR12 4.7 КО Potentiometer ç... <. Q s = sa с... و وف پ+٭ہو‎ 008-298-9-009 X 

VR12 2.2 КО Potentiometer ç. s w cce eee eee een 008-373-9-007 X 

VR12 1 KQ Potentiometer .................... ... 008-298-9-008 X X 

УЕ13 100 Q Potentiometer........ eee eee onn 008-298-9-001 X X 

VR13 1 ΚΩ Potentiometer ........... ای‎ 008-298-9-008 хх 

VR14 100 Q Potentiometer .................... ... 008-298-9-001 x 

VR14 6.8 KQ Potentiometer ................ „..... 008-382-9-002 хх 

МЕ15 22 KQ Potentiometer .............. ........ 008-298-9-011 X X X X 

VR16 150 2 Potentiometer..... ¿ . . . ж з з ж ыз аө پوع‎ ٤و‎ 008-174-9-002 x 

VR16 10 KR Potentiometer .....................- 008-298-9-001 X X 

VR17 100 Q Potentiometer.......... а... o^. 008-298-9-001 X X 
CAPACITORS 

Cl 6800 pF 45% 50 V Mylar ............ ........ 025-136-9-004 X X X X 

C2 6800 pF 1596 50 V Mylar ........... ΕΙΣ ... 025-136-9-004 X X X X 

C3 100 LF 10 У Electrolytic ,................... 022-123-9-002 X X X X 

C4 1 UF 50 V ΕἰεείσοἶγἮης................«.-«..ἊὮ.Ὀ22-0δ6-9-004 X X 

C4 0.1 UF 12 V Зетасопдисков................... 033-018-9-001 X x 

C5 1 UF 50 У Electrolytic...... ew κα Ὁ ee „...... 022-086-9-004 X X 

C5 2 pF 10.2596 50 V Ceramic .................. 020-246-9-001 X X 

C6 1 UF 50 У Electrolytic ... یہہ‎ о... sss sss... 022-086-9-004 X X 

C6 1 Е 50 У Electrolytic coos sa wa s ww ma w w. о о. 022-086-9-004 X Х 

Ст 0.01 Е +5% 50V Сетаплс ..... ... eee e SÉ. 020-142-9-012 X X 

ст luF 50 У Electrolytic . ................. 022-086-9-004 хх 

C8 0.01 UF 45% 50 У Ceramic... . . . . .. .........- 020-142-9-012 X X 

C8 1 UF 50 V Electrolytic ........ .. . « . . s s e » 5» o o 002-086-9-004 X X 

C9 33 pF £596 50 V Сегатіс.................... 020-149-9-005 X X 

C9 0.01 UF 12 V Semiconductor... ..... 4... ee... . 033-018-9-001 X X 

C10 0.47 ШЕ 41% Metal Film... ее еее. 033-0019-9-003 X X 

C10 47 UF 10 V Electrolytic ..........-.«.-.«.-5..»«5.. 022-119-9-004 X X 

C11 0.0047 UF +1 Metal Film ο ο ο ο ο ο ο ος οσο ος 033-019-9-004 X X 

C11 220pF +5% 50 V Ceramic ........... ۰.۰۰66066۰ 020-103-9-001 X X 

C12 39 pF 1596 50 У Ceramic... .... eee eee SÉ. 020-171-9-006 X X 

C12 220 UF £596 10 V ΕἸεείτοϊγης..........«.... ... 022-126-9-001 хх 

C13 18 pF +5% 50 V Ceramic. . ,................. 020-149-9-002 X 


Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B 
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PARTS LIST Horizontal & Sweep 


787012000 سے سے کے مت کے کت کے أہ ео‏ 


INDEX B & K-PRECISION 

NUMBER DESCRIPTION PARTNUMBER 1 2 3 4 
C13 10 pF 45% 50 V Ceramic........... ss as... е» 020-215-9-001 x 

C13 0.01 HF +5% 50 V Ceramic... .. .............. 020-296-9-001 хх 
C14 22 UF 35 V Tantalum ....................... 027-050-9-001 X X 

C14 0.01 UF 12 V Зеписопдиског .................. 033-018-9-001 X X 
C15 2200 OF Му!аг........................... 025-107-9-006 X X 

C15 0.01 UF 12 V Semiconductor............... ... 033-018-9-001 X Xx 
C16 560 pF +5% 50 V Ceramic........ Sire wien tee: wae 020-171-9-009 X X 

C16 0.01 UF 12 V Semiconductor.............. .... 033-018-9-001 хх 
ст 5 pF £596 50 У Секатас. .................... 020-124-9-006 X X 

C17 0.01 UF +5% 50 V Сегатїс............ ....... 020-296-9-001 X X 
C18 18 pF +5% 50V Οεταπιῖς............... ..... 020-242-9-001 X X 

C18 10 pF +5% 50v Ceramic .................... 020-096-9-004 X X 
C19 1500 pF +5% 50V Му!ат................... . 025-107-9-003 X X 

C19 33 pF 45% 50 V Сегатіс............. ....... 020-238-9-001 X X 
C20 1500 pF 45% 50 V Mylar ............ ........ 025-107-9-005 X X 

C20 0.01 LF 12 V Semiconductor.......... "0890080 9 033-018-9-001 хх 
C21 150 ΡΕ +5% 50 У Ceramic .... eee ......... 020-171-9-008 X 

C21 680 pF +5% 50 V Сетатіс............ ....... 020-200-9-003 x 

C21 2200 pF 25% 50 V Ceramic ............. ..... 020-296-9-004 хх 
C22 150 pF +5% 50 V Сегатіс................ ... 020-171-9-008 X 

C22 270 pF 4550 50 У Ceramic 2... .............. 020-237-9-001 x 

C22 0.47 UF 41% Metal Film. с... «ο с о... ses o. 033-019-9-003 X X 
C23 1 pF +5% 500 V Сетапис............... ..... 020-171-9-005 X X 

C23 0.0047 UF +1% Metal Film ................... 033-019-9-004 X X 
C24 4700 pF +5% 500 V Ceramic ................. 020-171-9-001 X X 

C24 39 ΡΕ +5% 50 V Ceramic. ...... .............- 020-238-9-001 x 
C24 33 ΡΕ +5% 50 V Сегапис. ................... 020-238-9-001 x 
C25 100 pF +5% 500 V Ceramic .................. 020-171-9-001 X X 

C25 10 pF 4550 50V Сетатјс .................... 020-215-9-001 хх 
C26 15 pF 1596 50 V Ceramic .......... .......... 020-096-9-005 X X 

C26 5 pF +0.25% 50 V Ceramic .................. 020-246-9-002 хх 
C27 3300 pF +5% 500 V Ceramic .......... . ee. 020-149-9-004 X X 

C27 22 Е 1596 35 У Tantalum ......... "MT .. 027-050-9-001 X X 
C28 1 UF 50 У Electrolytic ............. een sf. 034-006-9-001 X X 

C28 2216 +5% 35 V Tantalüm „еее s. one 027-050-9-001 X X 
C29 1 UF 50 У Electrolytic .......... ............ 034-006-9-001 X X 

C29 2200 pF 50 V Мујаг.......... MCN ые 025-107-9-006 X 
C30 10 pF +5% 50V Ceramic... ος ο ... ..... . . . . 020-144-9-002 X 

C30 ΑἹ pF +5% 50V Сетапс «ο «ο .. .............. 020-144-9-004 X 

C30 1000 pF +5% 50 V Ceramic .................. 020-296-9-002 X X 
C31 0.01 µΕ +45% 50 У Сегатіс......... ο књ 020-142-9-012 X X 

C31 150 pF +5% 50 V Ceramic ...... . ............ 020-171-9-008 хх 
C32 0.01 UF +5% 50 V Сегатіс........ $4 $424... 020-142-9-012 X X 

C32 18 pF £596 50 V Ceramic... .... eee . .. ...... 020-149-9-002 X X 
C33 0.01 UF +5% 50 V Сегапис . .................. 020-142-9-012 X X 

C33 1500 ΡΕ 50 У Μγῖασ...........»».».«.«»«»»».. . 025-107-9-005 хх 
C34 0.01 UF +5% 50 У Сегатіс......... cope ως .... 020-142-9-012 X X 

C34 1500 pF 50V Му!аг.............. вата ewe s. Φ 025-107-9-005 X X 
C35 15 pF 15% 50 V Ceramic ....... — PER 020-096-9-005 X X 


Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 14794, 4 = Model 14798 
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Horizontal & Sweep 


со парира‏ سے کے و سوہ کے مہ сз‏ کے II IILI‏ مہ کے ہپ کے سے ο‏ کے کے کے کے کے کے کس کے سے کے سے کے سے کے کے کے کے سے کے کے کر کے کے کک ος‏ سے کے m‏ کہ ا 


B & K-PRECISION 


DESCRIPTION PART NUMBER 
1500 pF £596 50 V Ceramic .......... is IRSE EM 8 020-269-9-003 
3 ΡΕ 45% 50 V Сегатіс................. .... 020-171-9-004 
680 pF 45% 50 V Ceramic .......... .........- 020-200-9-003 
33 pF +5% 50 У Сегащіс.................... 020-149-9-005 
1000 pF 500 V 20% Ceramic ................ 020-171-9-010 
100 pF 50 V 45% Ceramic e.a sn ane» .. 020-142-9-007 
100 uF 10 V 410% Electrolytic ................ 022-123-9-002 
0.015 UF 50 V 11096 Mylar ... 0... 00... nt ng. 025-162-9-001 
470 με 10 V Electrolytic ......... . .......... 022-073-9-003 
100 pF 500 V +5% Сегатїс.................. 020-171-9-007 
470 UF 10 У Electrolytic .................... 022-073-9-003 
15 ΡΕ 50 V 45% Ceramic. ............... .... 020-096-9-005 
2200 pF 50 V +20% Cermaic ................ . 020-096-9-008 
3300 ΡΕ 500 У +20% Ceramic ....... ......... 020-296-9-006 
47 WF 10 V Electrolytic ......... Μιά Ὁ 6. و‎ ἃ ...... 022-119-9-004 
0.01 UF 12 У Semiconductor. 2... 2... ........ . 033-018-9-001 
2200 ΡΕ 50 У 12096 Cermaic ................. 020-096-9-008 
0.01 UF 1596 50 У 420% Ceramic .............. 020-296-9-001 
2200 pF 50 У £20% Ceramic ................. 020-096-9-008 
0.01 UF 12 V Semiconductor.......... йер аа 033-018-9-001 
4.7 pF 50 V 45% Ceramic ...... eee 020-103-9-003 
680 pF +5% 50 V 410% Сеғгатіс............... 020-200-9-003 
1uF 50 У +20% Electrolytic................ .. 022-167-9-001 
10 pF 50 V 40.5 pF Ceramic ................. 022-167-9-001 
1 UF 50 У 420% Electrolytic... ............... 022-167-9-001 


220 ΡΕ 50 V 45% Ceramic... sa w e e er e ms eo «+ 


0.01 UF 12 V Semiconductor............ جم"‎ a 
2 pF 50 У 40.5 pF Сегатїс.................. 
0.01 UF +5% 50 V Сегаттсс........... ρα. 
0.01 UF +5% 50 V Сегтатїс................... 
0:1 HF 12 У Ceramic sese waq w δα κ ын 
47 pF 50 V +5% Сегатїс............. $3 $33 5 
15 pF 50V 25% Ceramic... «ον saq was eq wa. 54 
0.1 UF 12 V Ceramic ..... πο ο ο ο а 
2 ΡΕ +0.25% 50 V Cremaic .................. 
0.1 UF 12 V Ceramic ...... d Ὁ ὦ: ва kR qe ا‎ RON 
2 pF +0.25% 50 V Cremaic .................. 
0:1 UF 12 V Ceramic مھ‎ as csc ss wa a wa w sls c.a . 
0.01 UF 45% 50V Сегатіс................... 
0.1 ШЕ 12 V Ceramic وو ہے‎ ses sa owe وو وہ ہے وا ا‎ 
1 HF 50 У 420% Electrolytic.......... eere 
1000 pF 50 У 12095 Ceramic ................. 
100 ШЕ 10 У Electrolytic ........».».«.-.-«»«»».. 
5 pF 50 V 40.5 pF Ceramic ................. ο 
0.01 EF 50 V Myla ...222 eee не ور تیچ‎ HOE و‎ 
22 pF 50 У 45% Сетапс.............. ...... 
0.01 ЦЕ £596 50 У Сегатіс................... 
0.1 UF 12 У +20% Сетап1с........... — BE RS 
0.01 Е +5% 50 V Сегап1с........... sie nee we 


1 = Model 1474, 2 = Model 1479, 
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020-124-9-008 
033-018-9-001 
020-169-9-001 
020-296-9-001 
020-296-9-001 
033-018-9-001 
020-103-9-003 
020-069-9-005 


‚ 033-018-9-001 


020-246-9-001 
033-018-9-001 
020-246-9-001 
033-018-9-001 
020-296-9-001 
033-018-9-001 
022-167-9-001 
020-234-9-002 
022-123-9-002 
020-124-9-006 
025-141-9-001 
020-124-9-007 
020-296-9-001 
033-018-9-001 
020-296-9-001 


x хм - x ν κ» ж 


>< 


>< 


3 = Model 14794, 4 = Model 14798 
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E & K-PRECISION 


DESCRIPTION PART NUMBER 1 
15 pF 50 V 45% Сегатіс......... сете. 020-096-9-005 
0.01 UF +5% 50 У Сетатис ................... 020-296-9-001 
0.01 με +5% 50 У Сегатіс.......... ......... 020-296-9-001 
33 ΡΕ 50 У +5% Ceramic... ................«- 020-238-9-001 
5 pF 50 V Ceramic ¿s s.s врео а w. s на دو‎ ........ 02-233-9-002 
0.01 HF +5% 50 У Сеғатіс............ WA же 020-296-9-001 
0.01 UF 12 V Semiconductor.......... ........ 033-018-9-001 
220pF +5% 50 У Ceramic ......... РГЕ 020-103-9-001 
220pF +5% 50 У Ceramic ............... ee ee 020-103-9-001 
1000 pF 500 V 420% Ceramic ................ 020-296-9-005 
150 pF 45% 50 V Сегатїс.................ь . 020-171-9-008 
470 pF 50 У +5% Ceramic..... ES E Фа оцена .. 020-233-9-003 
100 με 10 У Electrolytic ........... ......... 022-123-9-002 
470 UF 10 V «2050 Electrolytic ...... .......... 022-226-9-006 
0.01 UF 12 У Semiconductor..... и наанаа 033-018-9-001 
470 UF 10 У +20% Electrolytic ........... eee. o 022-226-9-006 
0.01 UF 12 V Semiconductor ............ ...... 033-018-9-001 
47 МЕ 10 V Electrolytic ..... ΠΣ. 022-119-9-004 
20 pF Тете... осоо енен 0 028-039-9-001 X 
20 pF Trimmer......... . وواعئ٭ و وو‎ ба» ..... 028-050-9-002 
10 pF Trimmer,,....... e. e с e e e. ... ос с с и «+ 028-033-9-002 X 
10рЕ Trimmer ....... eee зна. ара سے‎ 028-050-9-003 


6 pF Trimm СТГ... о. 9 o o e о о 9 ө о ө ө ө ө ә ө о о о о о ө 5» 028-033-9-001 
6 рЕ Trimmer 9 • э ә e е o а e 90 ө ө с ө ө ө ө ө ө ө ө о о o ө э е 028-050-9-001 
6 рЕ Trimmer 9 q 9 e ө s э ө 9 ө ө ө о е ө ө ө ө ө ө о ө ө ө э е аа 028-033-9-001 


6 pF Ттїштег............ "ЧҮ ο ........ 028-050-9-001 
DIODES 

1N60 Глоде Germanium .......... +020 .. 150-011-9-005 X 
181555 Diode Silicon. J... . . . . . . .. ee. 101-028-9-009 X 
151555 Diode Silicon... ....... ............ 101-028-9-009 X 
151555 Diode Silicon. ........ ... ........... 101-028-9-009 X 
1N60 Diode Germanium ............ ею 150-011-9-005 X 
181587 Diode Silicon. ..... ETETA γόνο пи Ба 151-048-9-001 X 
151555 Diode Silicon. ............. ......... 101-028-9-009 X 
151555 Diode Silicon. ........... / 9,92 .... 101-028-9-009 X 
151555 Diode Silicon. ......... ............. 101-028-9-009 X 
151555 Diode Silicon. ........... ........... 101-028-9-009 X 
1N60 Diode Germanium ............ ........ 150-001-9-005 X 
151555 Diode Silicon. ...... еее ооо 101-028-9-009 

1N60 Diode Germanium ................ .... 150-001-9-005 X 
181555 Diode Silicon. ........... eer ου 101-028-9-009 

1N60 Diode Germanium ............ ........ 150-001-9-005 X 
151555 Diode Silicones sas v««» ves va واج‎ ван аа 101-028-9-009 

1N60 Diode Germanium ..... δ 5 Ὁ διῶ δ: ὁ es... 150-001-9-005 X 
151555 Diode Silicon... . .... ... ...........- 101-028-9-009 

151555 Diode Silicon... с... = e = с... о... موی‎ 101-028-9-009 X 


1460 Diode Germanium ..... ώς eue аа: Бањ . 150-001-9-005 


1 = Model 1474, 2 = Model 1479, 3 = Model 14794, 4 = Model 14798 
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Horizontal & Sweep 
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Horizontal & Sweep 


шз .......................................s................................ по свео ......................................‏ کے کے a ма зз‏ کے سے oaao‏ مم а ое‏ مہ ca‏ مے سے 


INDEX E & K-PRECISION 
NUMBER DESCRIPTION PARTNUMBER 1 2 3 
D16 WZ-081 Diode Zener............ .......... 152-054-9-001 X 
D16 YZ-030 Diode Zener .............. Vw we sx es 152-099-9-002 X 
D16 151555 Diode ЗШсоп. .....................- 101-028-9-009 X 
D17 151555 Diode Silicon. ...................... 101-028-9-009 X X X 
D18 151555 Diode Silicon... . ................... 101-028-9-009 X X 
D18 1N60 Diode Germanium .................... 150-001-9-005 x 
D19 181555 Diode Silicon. z... ο οσο 99ος σος ὁ ... 101-028-9-009 X X 
019 1360 Diode Germanium ..... ot Bie ο ar did ..... 150-001-9-005 X 
020 181555 Diode Silicon. . .......... ........... 151-028-9-007 
D20 1N60 Diode Germanium ........ PEAN EOS SS 150-001-9-005 x 
521 1N60 Diode Germanium ......... ........... 150-001-9-002 x 
D21 151555 Diode Silicon... v v. sassa sa wasa ss nn 101-028-9-009 x 
D22 151555 Diode Silicon... ...................- 151-028-9-007 
D22 151555 Diode Silicon. ............ . . ......... 101-028-9-009 x 
D23 YZ-030 Diode Zener .............. ......... 152-099-9-002 x 
D24 151555 Diode Silicon... .... s w = w Q = =. . s. ses ә 101-028-9-009 x 
D25 151555 Diode Silicon. ................. ..... 101-028-9-009 x 
D26 151555 Diode Silicon. ..... وا 6-۷ ٭> و مو ری ا‎ ἃ 101-028-9-009 x 
TRANSISTORS 
Q1 2504580 Transistor NPN ............. ...... 176-016-9-001 X X 
ΩΙ 2SC945P Transistor МРМ.................. .. 176~055-9-002 x 
Q2 2SC458C Transistor NPN ......... ee sea I 176-016-9-001 X X 
Q2 25809457 Transistor NPN.................... 176-055-9-002 X 
Q3 2504581 Transistor NPN ...........»..».»...» 176-016-9-001 X X 
Q3 2SC945P Transistor NPN....... ............. 176-055-9-002 X 
Q4 2504580 Transistor NPN ................ ... 176-016-9-001 X X 
Q4 2509457 Transistor ΝΡΝ......».».....«....««. 176-055-9-002 X 
Q5 2SC458C Transistor NPN „.................- 176-016-9-001 X X 
Q5 2809457 Transistor МРМ,. ................... 176-055-9-002 X 
Q6 2504580 Transistor NPN ,......... ert 176-016-9-001 X X 
06 2SC945P Transistor МРМ.................... 176-055-9-002 x 
07 2SC945P Transistor NPN........ и. 176-055-9-002 X 
Q7 28A733Q Transistor PNP........ echo s n s oo 177-018-9-001 X X 
Q8 28A733Q Transistor РМР. ........... 2... .... 177-018-9-001 X X X 
Q9 2SC458C Transistor NPN ..... сатни < књ 176-016-9-001 X X 
Q9 2SA733Q Transistor PNP, ........... ......... 171-018-9-001 x 
Q10 ZORSOUAQ БЕТ. со = wu see ہو‎ w woe kx. +... .... 182-026-9-001 X X 
Q10 2SC945P Transistor МРМ............. о... ое 176-055-9-002 x 
Q11 2SC458C Transistor NPN .......... . eee... 176-016-9-001 X X 
Q11 ASK30AO FET cis esis са = ہچ‎ a w s w و‎ w وع‎ ο w ہام‎ = 182-026-9-001 x 
Q12 2SK30AQ ЕЕТ............ па жж кока ж οἱ مرو‎ 182-026-9-001 X X 
Q12 2SC945P Transistor NPN.. ..... .. امب‎ es Ís] 176-055-9-002 x 
Q13 2SC458C Transistor NPN ................... 176-016-9-001 X X 
Q13 CSE30OAO ВЕТ. çs s su saca see sa gm e ......... 182-026-9-001 x 
Q14 2SC458C Transistor NPN ........... eo ss. 176-016-9-001 X X 
Q14 2SC945P Transistor NPN.,......... ee ooo. 176-055-9-002 X 
015 2SC458C Transistor NPN ................... 176-016-9-001 X X 
015 2509457 Transistor МРМ............... ..... 176-055-9-002 x 
Code 1 = Model 1474, 2 = Model 1479, 3 = Моде! 1479A, 4 = Model 14798 
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PARTS LIST Horizontal & Sweep 


Sere cs se ra o we O .................................................................... 0 чир чэ στο певао EO өч» سے‎ па без о а OS ош) سے سے کے سے کے سے سے سے‎ U. 00ص‎ 


INDEX B & K-PRECISION 

NUMBER DESCRIPTION PART NUMBER 1 2 3 4 

015 25К185-2-М FET oc wu 7 یی‎ ...... 182-058-9-001 x 

Q16 2SC458C Transistor NPN ,.................. 176-016-9-001 X X 

Q16 2SC945P Transistor ΝΡΝ...........».....««.. 176-055-9-002 X X 

Q17 2SC458C Transistor NPN ......... ete thie να 176-016-9-001 X X 

Q17 2SC945P Transistor МРМ.................... 176-055-9-002 X X 

Q18 2SC458C Transistor NPN ........ ο ο 176-016-9-001 X X 

018 2SK30AQ FET „ее ws sss wn wa REGS SBS ... 182-026-9-001 X X 

Q19 2SC458C Transistor NPN ................... 176-016-9-001 X 

Q19 2SC945P Transistor МРМ......... +. .. ...... 176-055-9-002 хх 

020 2SC458C Transistor NPN ......... . ......... 176-016-9-001 X 

020 28C535C Transistor NPN ............»...... 176-055-9-001 x 

020 2SC945P Transistor МРМ................... . 176-055-9-002 хх 

021 2SC458C Transistor NPN ................... 176-016-9-001 X X 

021 2SK30A0 РЕТ wed es وو وو‎ ë ë о ere AS A ενώ 20 182-026-9-001 X X 

Q22 2SC458C Transistor NPN .......... س0‎ . 176-016-9-001 X X 

022 28A733Q Transistor PNP......... Hak τς vê Ὁ . 171-018-9-001 X X 

Q23 2SC1507 Transistor МР\Ч................„«„„ 176-055-9-001 X X 

Q23 2SC945P Transistor МРМ. ................... 176-055-9-002 X X 

Q24 2501507 Transistor МРМ.............„..„„„„ 176-055-9-001 X X 

024 2SC535C Transistor NPN .............. 6. 176-055-9-001 хх 

025 2SC458C Transistor NPN .............. ..... 176-016-9-007 x 

Q25 2SC945P Transistor МРМ..... . .............. 176-055-9-002 X Х 

Q26 2SC945P Transistor МРМ............. ....... 176-055-9-002 X x 

Q27 2SC945P Transistor ΝΡΝ.................α.. 176-055-9-002 X X 

Q28 2SC945P Transistor МРМ................ .... 176-055-9-002 X X 

Q29 2SC945P Transistor МРЇЇ............„„»«»«»» 176-055-9-002 X X 

Q30 2SC945P Transistor МРМ, ................... 176-055-9-002 X X 

Q31 2501507 Transistor ΝΡΝ....»........«.»....«»..ὦ 176-055-9-006 X X 

Q32 2501507 Transistor NPN .......... ccce ος ο ο 176-055-9-006 X X 

Q33 25809457 Transistor МРМ,. ................... 176-055-9-002 X 

Q34 2SA733Q Transistor PNP, , о о о . . . . s e e e sooo. 077-018-9-001 X 
INTEGRATED CIRCUITS 

IC1 SN74HOON Digital Г.С. ............».».».». ... 307-106-9-002 X X X X 

IC2 SN74H72N Digital LC. ................. .... 307-106-9-003 X X X X 

IC3 RC555DN Linear IC. ....... И те ни Scie 307-094-9-001 X 

103 NJM555D Linear RO: «ο 0... saa aq š se së ë ç .... 307-171-9-001 ххх 

IC4 SN7400N Digital I.C. α...........»....»«.».. 307-106-9-004 X X X X 

IC5 ЕОЈЗЗЕ Lineas LC. 5a... وو‎ ο وع‎ jw аа üw m 307-069-9-001 X X X X 

126 SN74LSOON Digitall.C............ κω Mere EE wore 307-139-9-002 X X 

IC7 SN74LSOON Digital I.C..... .................- 307-139-9-002 хх 

INDUCTORS 

L1 47 МН Ferri-Inductor . ...................... 041-068-9-002 X X 

11 3.9 МН Ferri-Inductor .................. .... 041-122-9-001 x 

11 Fixed Ferri-Inductor........... 0 ... 041-082-9-001 X 

L2 47 ЫН Ferri-Inductor ....................... 041-068-9-002 X X 

L2 150 HH Ferri-Inductor ...................... (014-082-9-003 X X 

L3 Fixed Ferri-Inductor....... οσο... ...... 041-068-9-008 X 


Code: 1 = Model 1474, 2 = Моде! 1479, 3 = Model 1479A, 4 = Model 1479B 
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Horizontal & Sweep 


Code: 


3.9 Н Ferri-Inductor .. 
40 LH Ferri-Inductor ....... «ος οσους οσο 
150 uH Ferri-Inductor ...... 
150 HH Ferri-Inductor 


DESCRIPTION 


150 НН Ferri-Inductor ........ 


150 МН Ferri-Inductor 
47 UF Ferri-Inductor 
40 uH Ferri-Inductor .............. 


47 Е Ferri-Inductor ........ A 
40 HH Ferri-Inductor......... 


47 UF Ferri-Inductor .......... 
100 UH Ferri-Inductor ....... eee ο ο 
40 UH Ferri-Inductor...... аа ‘shia ο rie at alee 
330 ШН Ferri-Inductor ...................... 


Rotary (Sweep Time/Div) 


Lever (Source) 


99 е ө о e ө ө oo 


9 э e ө ө ө ө ө о ө ө э ө 


9 e ө ө e ө ө о ө ө ө ө 


9 э о 9 9 9 ө e ө e e 9 е ө e 9 9 9 9 о ө э 9 ө 


Lever (Coupling.......... brie” λα. 


Lever (Slope) ................. 


1 = Model 1474, 


2 = Model 1479, 


E & K-PRECISION 
PART NUMBER 


041-122-9-001 
014-068-9-002 
041-082-9-003 
014-082-9-003 
041-082-9-003 
014-082-9-003 
041-068-9-002 
014-068-9-002 
041-068-9-002 
014-068-9-002 
041-068-9-002 
041-124-9-001 
014-068-9-002 
041-113-9-001 


083-212-9-002 
080-004-9-002 


. 080-004-9-002 


080-004-9-001 


κ” им x £X ж 


> »$ > X 


3 = Mode1 1479A, 4 = Model 14798 
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PARTS LIST 
2 3 4 
Х 

хх 
Х 

хх 
Х 

хх 
Χ 

хх 
Х 

X X 
Χ 

X Х 

K x 

хх 
ххх 
ххх 
ххх 
ххх 


B & K-PRECISION 
PART NUMBER 1 


DESCRIPTION 


POWER SUPPLY BOARD 


RESISTORS 


Unlisted resistors are £596, 1/4 W. See schematic diagram for value. 


8.2 MN 1 W +1% Metal Film. 
1.6 KQ 1/4 £196 Metal Film 
130 KQ 1/4 +1% Metal Film 
4.3 KR 1.4 +1% Metal Film ........ а 
8.2 КО 1/4 +1% Metal Film ........... 
15 KQ 1/4 +1% Metal ΕἾΠΙ........... 
12 KR 1/4 +1% Metal ЕИт.......... 
8.2 ΚΩ 1/4 +1% Metal Film .. 
68 KQ 1/4 +1% Metal Film...... 
91 KQ 1/4 +1% Metal Film.... 
1 KQ 241% Metal Film ........ 
510 Q 1 +1% Metal Film ...... 


100 KQ Potentiometer..... 
47 КО Potentiometer .............. 
47 КО Potentiometer ,................. 
1 KR Potentiometer ...... 


@ € ө ө e 05 9 ө ө е ө 9» о » o ο о 


e е ө ө • ө 9 ө ө ө ө е 9 ө оо е 


° о о о о 
° 


CAPACITORS 


4700 pF 2000 У +100,-0% Сегатіс..........,,, 
3300 pF 3150 У +100,-0% Сегатіс.........,,, . 
3300 РЕ 3150 У +100,-0% Ceramic 
1000 pF 2000 V +100,-0% Ceramic. .... 
0.01 LF 2000 У +100,-0% Ceramic 
0.01 uF 2000 V +100,-0% Ceramic 
0.01 HF 2000 У +100,-0% Ceramic 
0.01 UF 2000 У +100,-0% Ceramic 
0.01 UF 50 У +80,-20% Ceramic ....... 
470 uF 50 У Electrolytic ...... 
0.022 UF 50 V +10% Mylar 
0.015 UF 50 У 410% Mylar α......»»......«..»» 
0.1 με 50 У Ceramic 
0.1 uF 50 У Metal Film .. 
3.3 UF 250 V Electrolytic. 
150 pF 50 V +5% Ceramic... 
220 pF 50 V +5% Ceramic ..... 
1 pF 500 V £0.5 pF Ceramic eee 
2 pF 500 У 40.5 pF Ceramic .......... 
0.1 ШЕ 50 У Ceramic ......... 
0.1 UF 50V Ceramic .................. mtm 
10 pF 50 V 40.5 pF Ceramic 
3300 pF 500 У +20% Ceramic . 


9 о е ө е ө о ө ө 


9 о ө ө ә э ө ө 


„ө оэ ө ө ө 
sq e е 9 ө ө ө ө ө ө ө à 9 а ө ө ө ө о 
e о о ө ә э е ο 
овое ο 
° о ө е ә 


9ο ө ә е е ο 


1 = Model 1474, 2 = Model 1479, 
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004-171-9-001 


. 013-013-9-026 


015-141-1-303 
013-010-9-005 
013-010-9-007 
013-013-9-024 
013-013-9-023 
013-010-9-007 
013-010-9-006 
013-013-9-025 
011-002-5-102 
011-002-9-511 


008-155-9-001 
008-155-9-003 
008-298-9-012 
008-155-9-005 


020-124-9-004 
020-171-9-012 


. 020-171-9-012 


020-163-9-005 
020-124-9-011 
020-124-9-011 


. 020-124-9-011 


020-124-9-011 


. 020-245-9-001 


022-135-9-003 
025-107-9-002 
025-161-9-001 
033-018-9-001 
033-058-9-001 
021-061-9-003 


. 020-171-9-008 
. 020-124-9-008 


020-171-9-001 


. 020-171-9-003 
. 033-018-9-001 


033-018-9-001 
020-142-9-003 


. 020-149-9-004 


> >< x >< мх KK хи 


“х= м p> >d مج‎ ра مج‎ x وج <> وج‎ >< 


мо м ж 


3 = Model 14794, 4 = Model 14798 


Power Supply 


2 3 4 
X X X 
ххх 
ххх 
ххх 
ххх 
ххх 
ххх 
X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 

X 
X X X 
X X X 
X X X 
X X 

X 
X X X 
X X X 


Power Supply PARTS LIST 

INDEX В & K-PRECISION 

NUMBER DESCRIPTION PARTNUMBER 1 2 3 
C319 0.01 UF 500 У «2050 Сегатїс................. 020-111-9-002 X X X 
C320 0.01 HF 500 V 420% Ceramic .............. ... 020-111-9-002 X X X 
C321 0.01 UF 500 У +20% Ceramic ................ .020-111-9-002 X X X 
C322 0.1 Е 50 V Ceramic ............ ........... 033-018-9-001 X X X 
C322 0.1 Е 50 V Ceramic ....... Wo ён سب کو‎ ........ 033-018-9-001 

C323 330 UF 10 V Electrolytic α.........»».»:...«.. 022-149-9-001 X X X 
C324 0.1 ШЕ 50 V Ceramic .. wie s с... сео сељаке «+ 033-018-9-001 X X X 
C324 0:1 UF 50 V Ceramic ¿< 25 sa w as ка وویو”ء‎ ον موی‎ 033-018-9-001 

C325 220 UF 16 V Electrolytic .................... 022-086-9-002 X X X 
C326 3300 UF 25 V Electrolytic ...... sa w es sa wa sm жа в 022-149-9-003 X X X 
C327 2200 UF 25 У Electrolytic ¿xs s ss wa e es wa w st w в е 022-149-9-002 X X X 
C328 100 UF 25 У Electrolytic ..... eere n 022-123-9-001 X X X 
C329 100 UF 50 V Electrolytic .............. کیو‎ . 022-073-9-007 X X X 
C330 330 WF 10 V Electrolytic _........... ........ 022-149-9-001 X х X 
C331 0.1 UF 50 V Ceramic ....................... 033-018-9-001 X X X 
C331 0:1 НЕ 50 У Ceramic с се ss w. e нано вол وع‎ δος 033-018-9-001 

C332 0.01 UF 500 V +20% Сегатїс................ . 020-111-9-002 X X X 
C333 0.01 HF 500 V +20% Ceramic ................. 020-111-9-002 X X X 
C334 10 UF 160 V Electrolytic .................. .. 021-061-9-001 X X X 
C335 100 UF 160 V Electrolytic ................... 021-061-9-002 X X X 
C336 33 UF 25 V Electrolytic ............ ......... 022-135-9-001 X X X 
C337 10 HF 160 V Electrolytic .............. εως. 021-061-9-001 X X X 
C338 0.01 UF 2000 V +100,-0% Ceramic ............. 020-124-9-011 X X X 
C339 0.1 UF 50 V Ceramic ,.,.... . . . o o n n nsn. 033-018-9-001 X X X 
C339 0.1 UF 50 V Ceramic ........ .سے‎ 033-018-9-001 

C340 0.1 ШЕ 50 V Ceramic ............ 6..6... 033-018-9-001 X X X 
C340 0:1 Е 50 У Ceramic s <s aus sa sa caw sa e w ë .... 033-018-9-001 

C341 10 № 25 У Ceramic....... са та God ..... 022-086-9-005 

C342 101Ε 25 V Ceramics с su sa s sa sn w مھ‎ ванны ..... 022-086-9-005 

C343 0.1 με 50 V Ceramic о. ог со s sa wu wee wi ње es. 020-111-9-002 

C344 0.01 UF 500 V Ceramic ............. ........ 020-111-9-002 

TC301  10pF Trimmer........... ees 20ص9‎ . 028-033-9-002 X 

TC301  20pF Trimmer................ ........... 028-039-9-001 X X 

DIODES 

D301 Diode High Voltage Silicon ................. 151-048-9-003 X X X 
D302 Diode High Voltage Silicon .................. 151-048-9-003 X X X 
D302 High Voltage Recifier Network ........ ....... 157-011-9-002 

D303 Diode High Voltage Silicon .................. 151-048-9-003 X X X 
D304 152463 Diode бШсоп................ "s 70 151-061-9-001 X X X 
D305 152463 Diode Silicon. . ............... ... 151-061-9-001 X X X 
D306 152463 Diode Silicon. ........... TT 151-061-9-001 X X X 
D307 191705 Diode Silicon. os v» ese وھ‎ ne ка etis وو ضوع‎ 151-052-9-001 X 

D307 15583 Diode Silicon .................. ..... 151-084-9-001 X X 
D308 181555 Diode Silicon. ................. e... 151-028-9-007 X X X 
D309 151555 Diode Silicon. ..... is we ὦ Us S ......... 151-2028-9-007 X X X 
D310 181555 Diode Silicon...... Ὁ ἂν  - - 0 151-028-9-007 X X X 
D311 181555 Diode Silicon. ....... TT 151-028-9-007 X X X 
Code 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 14798 
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мм ὃν وو صمح مر مد مج مر جم‎ мех хм ххх њ 


X 


X 


> 


мехи ххх 


Power Supply 
B & K-PRECISION 

DESCRIPTION PARTNUMBER 1 2 3 4 
181555 Diode SilicOn. : ос се w sa e wa وہ عیب‎ saa ss в 151-028-9-007 X X X X 
151555 Diode 51ісоп............. .......... 151-028-9-007 X X X X 
151555 Diode Silicon, ,.. ...... ............. 151-028-9-007 X X X X 
151555 Diode Silicon... . . . ................. 151-028-9-007 X X X X 
WZ-050 Diode Ζεπεσ......».....»...«.».«.««». . 152-069-9-001 X X X X 
WZ-075 Diode Zener.............. 0 ٥ 152-076-9-000 X X X X 
BZ-310 Diode Zener ................... 2... 152-076-9-002 X 
WZ-150 Diode 767697 ....................... 152-099-9-003 X 
S1QB60 Bridge Rectifier........... „еее... 157-006-9-001 X X X 
SIRBA40 Bridge Rectifier. .................. 157-013-9-001 X 
S1QB60 Bridge ВесНег.................... 157-006-9-001 X X X X 
151555 Diode Silicon. ............ 2-29 +2 151-028-9-007 X X X X 

TRANSISTORS 
2SD401 Transistor Power МРМ....... ......... 172-037-9-001 X X X X 
2SC983Y Transistor NPN .......... ......... 176-053-9-002 X X X 
2SC2779Y Transistor ΝΡΝ...........α»...»...176-129-9-001 x 
2SC458C Transistor NPN .............. ..... 176-016-9-001 X X X 
2SC945P Transistor МРМ. ................... 176-055-9-002 x 
2SC1628Y Transistor NPN................. o 176-055-9-005 X X X X 
2SA818Y Transistor PNP.......... eec s s 177-018-9-003 X X X X 
280535 Transistor МРМ..............«»,,«» 176-036-9-001 X X X X 
2SC1419C Transistor NPN..................’° 176-055-9-004 X X X X 
25014190 Transistor МРМ...........„..„„.„. 176-055-9-004 X X X X 
2SA755C Transistor РМР.................... 177-018-9-002 X X X 
2SB633E Transistor PNP ,........... . с «+ eO. 173-010-9-001 x 
2SB536(2)LM Transistor РМР....... .......... 173-004-9-001 X 
2SB546A Transistor РМР............ ........ 173-008-9-001 X X X 
2SA733Q Transistor PNP. ........... ....... + 173-018-9-001 X X X X 
2SC945P Transistor МРМ.......... .......... 176-055-9-002 X X X X 
2SC945P Transistor МРМ,. . .................- 176-055-9-002 X X X X 
2SC945P Transistor МРМ.................. .. 176-055-9-002 X X X X 
SC945P Transistor NPN ...».»...»»...»»».«..».. „. 176-055-9-002 X X X X 
2SC945P Transistor МРМ.............. ...... 176-055-9-002 X X X X 
2501384 Transistor МРМ.............. ..... 176-109-9-001 x 
25۸684 Transistor РМР............. Su sip Er «ὁ 177-046-9-001 x 
INTEGRATED CIRCUITS 
о ххх 
NJM4558T Linear LC....... +... ............ 307-198-9-001 x 
INDUCTORS 
470 НН Ferri-Inductor ................ ...... 041-071-9-001 X X X X 
33 HH Ferri-inductor ...... Е. 041-082-9-004 X X X X 
LAMPS 

Neon Lamp NE-2 ,...... . ea. aaa aaa e ++ 401-018-9-001 X X X X 
Neon Lamp NE-2 ............. ...سے“‎ 401-018-9-001 X X X X 
Neon Lamp NE-2 .............. ——Ó و‎ γώ 401-018-9-001 X X X 


1 = Model 1474, 2 = Model 1479, 
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3 = Model 14794, 4 = Model 1479B 


Power Supply 

INDEX B & K-PRECISION 

NUMBER DESCRIPTION PART NUMBER 1 
TRANSFORMERS 

T301 Transformer, Converter ....... ο) γώ Qa Q w Q a Sete 064-018-9-001 X 

T301 Transformer, Converter .................... 064-025-9-001 
MISCELLANEOUS 

F301 Fuse 0.5 A (55 mm X 20 mm)........... eee wee 194-006-9-001 

TH301 SDT-1000 Thermistor .......... ............ 005-003-9-002 


Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 14794, 4 = Model 1479B 
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WAVEFORMS, VERTICAL AMPLIFIER 


TEST CONDITONS (scope under test): 
0.6 V p-p, 1 kHz triangle wave input 
to CH A. 
CH A Attenuator = 0.1 V/div 
MODE = СНА 
SWEEP TIME = 0.5 ms/div 


Viewed at 1 mS/cm 


(AC coupled) 


94 


Same аз Ө 


Зате ав @ 


Sameas 6 


Sameas 9 


Same as 9 


© یو“ © © © 


о 


τ 13 == == ق‎ 


1 mS/cm 


Amplitude 

A uw. Varies . 

(19) p-p МАЛАДА with Vertical 
Postioning 


Viewed at .5и5/ст 


Varies 
with Vert 
Positioning 


- А 
Viewed at 2 mS/cm 
Test Conditions 

.8 V р-р input both СНА ἃ СНВ 

Л Volt/cm 

Dua! Mode 
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SCHEMATIC, VERTICAL AMPLIFIER 
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CIRCUIT BOARD MAP, VERTICAL AMPLIFIER 
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CIRCUIT BOARD MAP, VERTICAL OUTPUT AMPLIFIER 
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WAVEFORMS, VERTICAL OUTPUT AMPLIFIER 


TEST CONDITONS (scope under test): 
0.6 V p-p, 1 kHz triangle wave input 
to CH A. 
CH A Attenuator = 0.1 V/div 
MODE = СНА 
SWEEP TIME = 0.5 ms/div 
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WAVEFORMS, HORIZONTAL & SWEEP 


TEST CONDITIONS (unless otherwise specified): 
0.6 V p-p, 10 kHz triangle wave input to CH B. 
CH B = 0.1 volt/div, AC coupled. 
MODE = СНВ. 
SOURCE = СНВ. 
7» SLOPE (+) 
Sweep Time (scope under test) = 0.1 ms/div. 
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CIRCUIT BOARD MAP, HORIZONTAL & SWEEP 
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WAVEFORMS, POWER SUPPLY 


104 


TEST CONDITIONS: 


(Scope Under Test) 
SWEEP TIME = 0.5 ms/div. 
INTENSITY = Normal 
Waveform 3 applied at 
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OVERALL SCHEMATIC, MODEL 1474 
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HISTORY OF PRODUCTION CHANGES 


——YyO 


MODEL 1479A 


This list itemizes production changes made to 
Model 1479A. The schematic diagram and 
parts list reflect the original version, Refer 
to this list when servicing later versions. 


Serial No. 99-07901 and Higher. 


R457 changed from 22 K$ to 39 Kf. 
R466 changed from 820 Q to 1000 9. 
R467 changed from 15 KQ to 22 KR. 


Serial No. 99-08101 and Higher. 


C437 changed from 100 pF to 82 pF. 
C71 changed from 150 pF to 470 pF. 


Serial No. 99-08201 and Higher. 


R241, R242, R243, R244 added. 

C407 changed from 2200 pF to 470 pF. 
C437 changed from 82 pF to 120 pF. 
R457 changed from 39 KR to 22 КО. 
R467 changed from 22 KQ to 30 KQ. 


Serial No. 99-08401 and Higher. 
C437 changed from 120 pF to 82 pF. 
Serial No. 99-09001 and Higher 


C52 changed from 47 pF to 15 pF. 
C64 changed from 33 pF to 5 pF. 
C70 changed from 470 pF to 150 pF. 
C71 changed from 150 pF to 470 pF. 
C78 added. 

L1 changed from 3.9 ИН to 1 LH. 
R71 changed from 180 Q to 390 8. 
R111 changed from 12 KR to 15 KR. 


Serial No. 99-09601 and Higher 
(Major change to FIX circuit; refer to 
Model 14798 schematic and parts list for 
later version) 


Q33, Q34 added. 


Q15 changed from 2SC945P to 2SK228T. 
D19, D20 deleted. 


VR9 deleted. 

R68, R132, R133 added. 

R57 changed from 36 KR to 39 KR. 

R58 changed from 82 KR to 68 ΚΩ. 

R60 changed from 10 КО to 100 ΚΩ. 
R61 changed from 47 KR to 39 KQ. 

R66 changed from 22 KQ to 470 KQ. 
R67 changed from 68 K$ to 470 KN. 
R69 changed from 10 Kf to 100 KQ. 
C154 changed from 27 pF to 22 pF. 


Serial No. 99-09726 and Higher. 


R142 changed from 47 Q to 100 Q. 
R143 changed from 47 Я to 100 Q. 
R253, R476 added. 

C405 changed from 10 РЕ to 27 pF. 


MODEL 14798 


This list reflects production changes made to 
Mode] 14798. The schematic diagram and 
parts list reflect the latest version, Refer to 
this list when servicing earlier versions. 


Serial No. 99-09901 and Higher 


Q15 changed from 2SK228T to 2SK185. 
C46 changed from 100 pF to 47 pF. 
R70 changed from 68 Q to 100 2 


Serial No. 99-10051 and Higher. 


R142 changed from 47 2 to 100 2 

R143 changed from 47 2 to 100 2 

C312 changed from Ceramic to Metal 
Film. 


Serial No. 99-10701 and Higher. 


R453 deleted. 

Q1 changed from 2SC1811 to 2SC2910S. 

Q2 changed from 2SA876-2 to 2SA1208S. 

Q302 changed from 2SC983Y to 
25С2229Ү. 

0309 changed from 2SA755C to 
2SB633E. 


10. 


11. 


TEST INSTRUMENT SAFETY 


=== σα пә сэ و کے وج‎ сэ чэ وڈ‎ στο وہ و کے‎ жэ وہ‎ == шь م جہیوہ‎ то єз کے‎ эз جد‎ єз к= сә по =з ےوہ کب = ے‎ кэ کے‎ =з кэ че = جو وڈ کے وچ ے‎ чә وج کے‎ к= ہے کے کے کے‎ э سے ہے سے سے سے کے مم کے‎ ee сч» کے مہ‎ ль шэ со өч» сэ сто و کے وک و بے‎ то = و وہ‎ s.s... 


continued from inside front cover 


Some equipment with a two-wire ac power cord, including some with polarized power plugs, 
is the "hot chassis" type. This includes most recent television receivers and audio equip- 
ment. А plastic or wooden cabinet insulates the chassis to protect the customer. When the 
cabinet is removed for servicing, a serious shock hazard exists if the chassis is touched, 
Not only does this present a dangerous shock hazard, but damage to test instruments or the 
equipment under test may result from connecting the ground lead of most test instruments 
(including this oscilloscope) to a "hot chassis". To make measurements in "hot chassis" 
equipment, always connect an isolation transformer between the ac outlet and the equip- 
ment under test. The B & K-Precision Mode] TR-110 Isolation Transformer, or Model 1653 
or 1655 AC Power Supply is suitable for most applications. To be on the safe side, treat all 


two-wire ac powered equipment as "hot chassis" unless you are sure it has an isolated 
chassis or an earth ground chassis. 


Special precautions are required to measure or observe line voltage waveforms with any 
oscilloscope. Use the following procedure: 


a. Do not connect the ground clip of the probe to either side of the line. The clip is 
already at earth ground and touching it to the hot side of the line may "weld" or 


"disintegrate" the probe tip and cause possible injury, plus possible damage to the 
scope or probe. 


b. Insert probe tip into one side of the line voltage receptacle, then the other. One side 
of the receptacle should be "hot" and produce the waveform. The other side of the 
receptacle is the ac return and no waveform should result. 


Never work alone. Someone should be nearby to render aid if necessary. Training in CPR 
(cardio-pulmonary resuscitation) first aid is highly recommended. 


